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Preface. 



Nearly every Student of Anatomy and every Practitioner feels the need 
of some book which shall, for the former, serve as a supplement to dissection 
and assist in the study of prepared anatomical specimens and which, for the 
latter who cannot spare the time for the study of specimens or whose work will 

« 

not countenance any contact with the cadaver, shall present the regional im- 
portant structures. 

Such a book must present Anatomical data by numerous and good 
illustrations, the important details depicted must be presented in a systematic, 
clear, and practical manner. For such merits and to meet these requirements 
this English Version has been prepared; it is hoped, therefore, that this book 
will serve as a means of revision among Students, as a valuable reference both 
of applied Anatomy to the Practitioner, and as a means of quickening the 
weakening memories of the Surgeon. 

The selection of the Plates and their extent has been determined by 
their relative clinical importance; special attention has been directed to those 
regfions which have, of recent years, become of increased interest to the Physician 
and Surgeon; so that those portions of Anatomy which are likely to be of actual 
service to the Student in his subsequent study, and to the Practitioner in his 
clinical work, form the basis of each plate. 

Lithographic Plates for the finer and Wood-cuts for the coarser detail, 
when coloured, are undoubtedly the best means of illustrating Anatomy and 
Histolog)'; because by these methods the exact relations and distinctness of 
different structures in the various planes are most admirably shewn. 

This book cannot replace, and is not intended to replace, the Textbook 

of Anatomy, but is of great use with the more comprehensive Anatomical 

Works and Atlases. 

^^^ There 



— IV — 

There is as yet. no Universal Anatomical Nomenclature — in the original 
German work the B. N. A. nomenclature is employed, but among English Ana- 
tomists the nomenclature is verj' variable, at one time purely classical at an- 
other purely English, frequently a mixture. I have endeavoured to give the 
terms most frequently employed in l^ngland, with a further inclination whenever 
possible, to an English rather than a Classical term. 

In connection with the question of nomenclature, the reader is advised 
to peruse Toldt's Atlas, wherein all syn«>nyms are well explained. 

London, W. 

J. Howell Bvans. 
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Pig. I. Median Section thxtmgli the Head. 



Right half of a frozen-se»'ti« n thr-'Uirh the Head ar.d Neck of a girl aged 15. 
In front the plane of section i> carricii ar« uni:e!> i:.r uih the middle line, but posteriorly 
it de\iates about * \ihs in* h t'» ii.r ief:. Ti.k- :- '.r:-^ are ief: intaiX as is she^ii bv the 
bisected nd«»ntriid Pp-res-*: iiiv > ft : an- ; .:r.: uiariy : rA:n->u:^".ance ■ have been carefully 
cleared tiwav as far as the niivl^iie line. 

A meilian se» ti"n ^i\e> the I r-: jeiier.ii itva : t:.e relations and positions of 
the structures **i the heail. ar^l ::. j.»i::: ;;!.vr : ::.v t ;.- jra: :.:■ a! relations of the brain 
to the face; it clearly s:i"W> h -w ij.e *t r.iir. cx:rr.»i> :-.:rt":.vr -i -wr. p-.'Steriorly than in front 
That portion of the skull cap uinier «!.;•. h ti.e <.."ereVr-::: lies is 'nly covered by a thin 
layer of soft pans — skin and epicranial ai^ i.eur >> tr.e latter is blue in the figiu%). 

The Hemisphere>, il;oref .re. are ta>:!> ir/urevi ir. :ra« ture «>f the vault of the 
skull. The Cerebellum is boiit-r [r tci te^i T:.c t:.: kr.ess : the skull cap x-aries con- 
siderably at different p«'inls, ai.d in ili::e:ent pe p!e - :t is r.-nnaliy at the vertex Vio^ 
inch. On eiilier >ide "f i!»e mid«!lo line t*.e ':::.< r.:ay :<■ \ery thin, because for a 
distance of * ^ths inch fr-m the miii»ile line Pa- cni- nian r- ^iirs may l»e present, and only 
covered by a very thin lamina ■•: b'-no. 

The Superior I.«»ngitudinal Sini> i^ exl.i: itcvl li'.r uj':..ut its whole length (the 
other Venous Sinuses are shewn in Fii:>. i^ ai.d i' . ieci:.n:ni: at the Foramen Caecum 
and increasing in width as it exiemi^ bavkwari.is aTAi reve:\e> more bI«M:Ki it Hnally forms 
bv junction with the Strai^rht Sinus the T«.rv;nar Ho: ::.\'.i at the level of the External 
Occipital Protuberance \i*T s«»mewhai iuclicr up an^i un:te> uiih each lateral Sinus, 
especially with the right. 

It^ position is very ex p. •Nt^.i : as it can bo oasi'.> iT.iured it demands consideration 
during trephining. 

The Xasal Septum is usually asymmetrical, beinc ": eiu to ■■ne side jleft in this 
case't. Dense ct>nnoctivo-ti>suo is t- uiul at t:.o antoriT >i:r:a- '.f the base of the skuU 
and is continued downwards as the Anteri- -r C- -m::: .r. Spin us Ligament which covers 
the anteri»«r >urfacos of tho bodies yi the \ortt':raO. A thick nui^s »>f h-mphoid tissue 
lies under tho mucous membrane oi the pvsien- r wall 0: the pharynx i. e. the PharA'ngeal 
Tonsil »: lower down between tho Oes-'phagus and tho Vertotral O'lumn there is only a 
thin layer of onnective tissue in winch pus nniy easily spread downwards (^Retropharyn- 
geal Abscess'. 

When the mouth is cl«^soih tho T' i.guo lies against the Palate tin this figure, 
depending upon tho fi-rm of vioath. >uicido b\ <.ir» wnin^. tho tongue is seen pushed be- 
tween the Canine teeth 1. 

On the posterit^r surfa- o of tho Hy«id Bono th.o Hyoivi Bursa is seen King be- 
tween the Hy*.Md Bt»no and tlie Thyre-.-iiyoid Moml rano whicli is attached to the upper 
border of the bone. 

The Larynx is hero seen at a h.igher level than usual: the Glottis, as a rule, is 
situatevi at the level oi the 5th Cervical Vertebra or of the disc between the 5th and 
6th Cervical Vertebrae. 

The Pyramidal Pr«»ces> of the T!:yreoid Gland (P\ramid of Lalouette), in this 
figure extends almost vp ti» the Hyoid Bono whereas the usual height to which the 
Isthmus of the Gland reaches is the ist Tracheal rinir. 




Fig. 1. Mesial (Sagittal) Section through the Head. 

*/j Nai. Sine. 
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Flff. 8. rnnUA ItoMon uf HMd though the Orbits. 

\'ii'H ttimi 111 nmH Nni rtlrv^ 



'■ini|»iny, Ntv York. i 



Pig. 2. Frontal Section of the Head through the Orbits. 



W 



Frozen section through the middle of the eye-balls. The slender nerves and 

vessels as well as the articulations of the bones have been determined by careful 

dissection. 



The frontal bones are very thick owing to the obliquity of the section. 

The Superior Longitudinal Sinus bulges to the right, owing to one of the 
"Lacunae Laterales"— accessory dilatations of the Sinus which are of frequent 
occurrence at the Vertex, and may extend '/^ths inch from the middle line. 

The Temporal Muscle is observed to be covered by the Temporal Fascia, 
which extends from the Superior Temporal Ridge to the Zygoma. At the upper 
border of the Zygoma it splits into 2 laminae (which may reunite), between which 
some fatty tissue becomes collected. 

The Cavity of the Orbit (into the inner and upper portion of its roof the 
posterior extremity of the Frontal Sinus protrudes) is only partially filled by the 
eye-ball ; the greater space is taken up by fat in which the eye muscles run. 

Closely applied to the outer wall of the orbit is the Lacrimal Gland. The 
point at which the Optic Nerve enters the eye-ball is marked in yellow. 

The figure shews the very large space occupied by the Nasal Cavity and 
its Accessory Cavities. The Nasal Cavity which is only separated from the Cranial 
Cavity by the thin cribriform plate of the Ethmoid Bone, presents 3 turbinated 
bones. On the left side the Sphenoidal Turbinated Bone was so short as to nearly 
escape the section. 

Between the Middle and Inferior Turbinated Bones, the communication 
between the Nasal Cavity and the Frontal Sinus — the Infundibulum — is visible. 

Directly below this orifice lies the aperture of the Antrum of HlGHMORE. 
This aperture situated almost at the top of the Antrum, is necessarily most un- 
favourable to drainage. The Nasal Septum is deviated from the middle line 
(cf. Fig. 1). 

The Antrum is separated from the Orbit by the thin floor of the Orbit 
in which along the Infra-Orbital Canal the nerve and vessels of the same name 
pass. For the relations of the Alveoli of the Teeth to the Antrum vide Fig. 40. 
The wall between the Antrum and the Nasal Cavity is thin so that perforation 
can be easily carried out from the nasal cavity (if better drainage be sought by 
this route). 

The Buccal Cavity is closed below by the Mylohyoid Muscle, which ex- 
tends from the inner surface of the lower jaw downwards and inwards to meet 
its fellow in the middle line {Diaphragma Oris). 

At the junction of the mucous membrane of the Cheek and the Gums, 
groups of mucous glands are found — buccal glands. 
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Fig. 6. Dorsal Aspect of Fourth Ventricle. 



The Cerebellum has been removed by a section parallel with the floor of the 4th 
Ventricle, so that the 3 Cerebellar Peduncles, strands which connect the Cerebellum with the 
rest of the Central Nervous System, are seen on both sides in transverse section. 

i) Superior Peduncle conducting fibres chiefly to the Dentate Nucleus of the 
Cerebellun). 

3) Middle Cerebellar Peduncle, connecting the Nuclei of the Pons with the Cerebellar 
Hembpheres. 

3) Inferior Cerebellar Peduncle (Restiforra Body) chiefly conducts to the Columns of 
the Spinal Cord those fibres which passed to the Dentate Nucleus through the Superior 
Peduncle. 

The Valve of ViBUSSBiys which lies across, between the Superior Cerebellar Peduncles, 
has been cut and thrown to the left. 

The Facial Eminence (Colliculus Facialis) is produced by fibres of the Facial Nerve 
which, after emerging from their cells, pass towards the ftoor of the ^th Ventricle and bend 
at a right angle again, after a course of '/,„th inch, to run backwards towards their nucleus 
of origin. 

As the Nucleus of the Facial Nerve lies deep in the substance of the Pons and 
Bulb, with many groups of cells extending upwards and downwards, it must be remembered 
that this Nucleus is not at the floor of the 4th Ventricle and is accordingly represented 
diagrammaticalty. 

The Nuclei of the other Cranial Nerves lie near the surface. The anterior part of 
the Oculomotor Nucleus contains the fibres for the Sphincter of the Iris and the Ciliary 
Muscles ; the posterior part contains the Fibres for ihe Extrinsic Muscles of the Eye. Immedi- 
ately behind is the Nucleus of the IVth Nerve (Pathetic), the fibres from this pass to the Valve 
of ViEUSSENS where they decussaie and on emerging wind round the Crura to reach the base 
of the brain. The Nuclei of the Vth Nerve (blue) are partly sensory and partly motor; the 
chief sensory Nucleus (pale blue) extends as far caudally as the 2nd Cervical Segment (De- 
scending root of the Fifth Nerve), it is club-shaped with its broader end above, The chief 
Motor Nucleus (dark blue) which is generally connected with the minor Molor Nucleus extends 
upward into the region of the Anterior Corpora Quadrigemina. Although the shape of the 
cells of this Nucleus are peculiar, it is probably motor. 

The function of the Locus Cocruleus is doubtful, its cells previously considered to be 
•ensory are now viewed as motor. 

The Nucleus of the Vlth Nerve lies directly under the floor of the 4tfa Ventricle in 
the bend of the Facial Fibres described above. 

In the posterior part of the 4th Ventricle, which is separated from the anterior part 
by the Striae Acusticae, a median grey and two lateral white triangular areae can be 
delineated on either side. The grey area (Ala Cinerea) contains the Sensory Nucleus of IXth, 
Xth and .\Ith Nerves. The Motor Nucleus of these nerves (Nucleus Ambiguus) is marked 
yellow; the Nucleus of their ascending root (Solitary Bundle of MeVNEkt) which is not 
indicated occupies a ventrolateral situation in relation to the Sensory Nucleus. 

The Sensory Nucleus is situated internal and at a deeper plane than the descending root 
of the Vth Nerve The inner white triangle corresponds to the Hypoglossal Nucleus and the 
outer to the Dorsal Nucleus of the Vlllth Nerve (Cochlear Portion). This Cochlear Portion has 
another Nucleus (the Ventral Nucleus) situated along the outer border of tlie Inferior Cere- 
bellar Peduncle. For the Vestibular Portion of the Vlllth Nerve there are two Nuclei shewn 
in the figure (Dbit&rs' Nucleus and the Nucleus of the Descending Root of the Vlllth Nerve) 



[Nucleus Tractua Spiralis Nervi Acustici]. 
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Pig. 7. Arrangement of Fibres in the Internal Capsule. 



All the fibres from one hemisphere pass together through the Cms at the 
Base of the Brain. In their course from the Cortex to the Cms these fibres pass 
between the large Basal Ganglia (Thalamic, Caudate and Lenticular Nuclei), as 
shewn in the figure. Leaving the outermost and external capsules out of con- 
sideration these fibres have but one course open to them, viz : between the Caudate 
and Lenticular Nuclei and between the Thalamic and Lenticular Nuclei. This is 
the Internal Capsule with its Anterior and Posterior limbs and an intervening bend 
(genu). The arrangement of the fibres in the Internal Capsule is as follows: — 
The pyramidal tract, the path of voluntary movements, occupies the anterior 
V^rds of the posterior limb in such a manner that the Facial and Hypoglossal 
Fibres lie in the genu, next in order come the fibres to the upper Limb and 
lastly those to the lower limb. In the posterior V^rd of the posterior limb of the 
internal capsule lies the great sensory path for "Common sensibility** and the 
occipito-temporal cortico-pontic tract which passes from the occipital and temporal 
lobes to the Pons. Furtliermore, fibres pass to and from the Cortex and Thalamus. 
Close behind the posterior limb is the so-called "Carrefour sensitif" (Charcot's 
Sensory Tract), through which the paths of the higher senses (Olfactory excepted) 
pass. In the figure, only the fibres connected with the Optic Nerve are depicted 
in their passage from this point to the Occipital Lobe. 

Disease of this "Carrefour" produces mixed Ilemianaesthesia i. e. patients 
feel, taste and hear less definitely or not at all on the opposite side, and do not 
see with the Nasal half of the Eye on the same side and Temporal half of the 
opposite eye, whereas disease of the posterior part of the posterior limb of the 
Internal Capsule produces motor ])aralysis of the opposite side. 

The Anterior Limb contains chiefly fibres derived from the Frontal Lobe 
and Caudate Nucleus; their course and function is unknown. The Caudate Nucleus 
and its tail curl over the Internal Capsule to terminate by blending with the 
Hippocampal Convolution and the Amygdaloid Nucleus; so that in this section 
the Caudate. Nucleus has twice been cut — at its body internal to the anterior horn 
of the lateral Ventricle and at its tail near the descending horn. 

The lateral and 3rd ventricles communicate through the Foramina of 
Monro. The pillars of the fornix are cut near their point of junction. The 
posterior horn of the lateral ventricle is cut at the point where the inferior 
horn begins. 

The white fibres of the Corona Radiata between the Cortex and the Corpus 
Striatum is called the Centrum Semi-Ovale of VicQ dAzvr. Ziehen. 
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Pig. 7. Direction of Fibres in the Internal Capsule, 

Seeii from above. — Nat. B«e, — By Prof. Zilhkn. 
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Pig. 8. Course of Fibres from Cortex to Spinal Cord. 

Kat, Size. — Ity Prof. Ziehen. 
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Fig-. 8. Conrse of Fibres from Cortex to Spinal Cord. 



This section is not accurately in the Frontal plane but is directed some- 
what obliquely so that above it passes through the Praecentral Convolution and 
below through the middle of the Pons. At the Point marked Z it posses through 
the Posterior Perforated Spot A transverse section of the cord has been added 
in order to shew the topographical relations of the long cerebral tracts to the 
columns of the spinal cord. The posterior limb of the internal capsule is divided 
and the pyramidal tract is seen running from the motor area, through the posterior 
limb, to the middle third of the ventral portion of the Pons; at the Bulb (Decus- 
sation of the Pyramids) these fibres cross the middle line and continue their course 
in the Lateral Columns of the Cord, whence they pass to arborize around the 
Anterior Cornua! Cells which give off the fibres of the peripheral nerve. 

The fibres of the pyramidal tract which arborise around the Nucleus of 
the Facial Nerve of the opposite side cross the middle line in the Pons. The 
course of the Facial Fibres and the Facial Nucleus is schematic. (Cf. Fig. 6 Text.) 

The Posterior Columns of the Spinal Cord contain the path of the "Muscle- 
Sense". Probably the fibres from the lower extremity lie in the tract of GOLI. in 
the cervical region and those from the upper limb in the tract of Burdach. 
These tracts decussate in the Bulb, practically opposite the Decussation of the 
Pyramids. The further course of this path is known as the "mesial fillet"; the 
fibres end partly in the Corpora Quadrigemina, partly in the Thalamus and partly, 
after tracking through the posterior limb of the internal capsule, in the cortex 
of the Parietal Lobe. 

The Occipito - temporal cortico- pontic tract (previously mentioned in 
Fig. 7). appears again in the outer '/s^d of the base of the Pons, arborising around 
the Nuclei of the Pons whence new fibres cross the middle line to reach 'the 
Cerebellum through the Middle Cerebellar Peduncles. The Optic Tract is cut 
transversely, the anterior commissure obliquely — its fibres pass to the Olfactory 
Area, to the Hippocampal convolution. 

The Caudate Nucleus is again cut in 2 places, at the commencement of 
its tail near the Thalamus and at its termination in the descending horn. The 
Fimbria represents the termination of the Fornix which in its course along the 
lower aspect of the Corpus Callosum has 2 (posterior) columns which, after diverg- 
ing, ascend in the form of an arch with its convexity backwards to finally (this 
is the part called the Fimbria) ji^in the floor of the ventricle. The gray matter 
situated between the Cortex and the Fimbria is the Fascia Dentata; above these 
structures (Fimbria and Fascia Dentata) is the Lateral Choroid Plexus. This is not 
indicated in the figure. It is probable that the lateral Choroid Plexus does not 
close in the descending horn of the Lateral Ventricle completely but allows the 
intra- ventricular cerebro-spinal fluid to communicate with that of the basal sub- 
arachnoid spaces. Ziehen. 



Pig. 9* Frontal Section through the Crus Cerebri at the level of the 

Posterior Corpora Quadrigemina. 

The Mesencephalon (Crura) containing all the Projection Fibres from the 
Cerebral Hemispheres is divided into 2 layers, an upper the "tegmentum", a lower 
the "crusta" ; these are separated by the "substantia nigra". The Tegmentum chiefly 
contains: — 

1. Fibres from Thalamus and Corpora Quadrigemina. To these belongs 
the so-called posterior commissure which represents the connection of 
the Tegmen with the Thalamus of the opposite side. 

2. Fibres from Lenticular Nucleus. Cf. Explanation to Fig. 8. 

3. Fibres from Cortex. To these belongs the path of "Muscle-Sense". 
Cf. Text to Fig. 7. It moreover contains 3 Nuclei. 

a) Nucleus of Descending Root of Vth Nerve on either side of the 
Aqueduct of Sylvius. 

b) Nucleus of the Illrd (Oculomotor) Nerve, on either side of the Aque- 
duct of Sylvius. 

c) Nucleus of the IVth Nerve which lies posterior to the Ilird Nucleus 
at the posterior end of the Aqueduct of Sylvius. 

The Internal Geniculate Body probably belongs to the auditory path. 
The posterior longitudinal bundle is derived partly from the anterior column of 
the spinal cord and possibly connects the nuclei of the motor nerves of the eye. 

A large number of the fibres in the tegmentum stop in the "Red Nucleus" 
where new fibres arise to cross the middle line and leave the tegmentum by 
passing to the Cerebellum through the Superior Cerebellar Peduncle. (Cf. Fig. 6 Text) 

The Crusta chiefly contains: — 

1. Cortico-crustal Fibres — Geniculate Bundle (Meynert). 

2. Frontal Cortico-pontic Tract which passes from the Frontal Lobe and 
Caudate Nucleus to the Pontine Nuclei, whence fibres cross the middle 
line and pass to the Cerebellum through the Middle Cerebellar Peduncle. 

3. Pyramidal Tracts. Cf. Fig. 7 Text. 

4. Occipito-temporal cortico-pontic Tract which passes from the Temporal 
and Occipital lobes to the Pontine Nuclei. Course of these fibres as in 2. 

The course and function of the fibres in close proximity to the Sub- 
stantia Nigra is unknown. 



Pig. 10. Convolutions of the Brain and Sutures of the Skull 

in the New-Born. 



The detailed description of the convolutions is given in the text accom- 
panying the following figures. We only desire to lay stress upon, the high position 
of the Fissure of Sylvius, and the Fontanelles. 

The smaller fontanelles (Sphenoidal and Mastoid) may be very small at 
birth; whereas the largest, the Frontal, remains open till the end of the first 
year of life. 
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Pig. 9. Direction of Fibres in the CruB Cerebri — Frontal Section. 
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Fig. 10. Convolutious of the Brain and Sutures of the Skull in the Newborn. 
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Fig. 12, Convolutions of the Brain and Sutures of the Skull in the Adult. 
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Pig. zi. Convolutions of the Brain and Sutnres of the Skull 
in the child. 

Fig. 12. Convolutions of the Brain and Sutures of the Skull 
in the Adult. 



Cunningham's Method of removing the Skull Bones, except narrow bars at the 
sutures, affords an excellent method of shewinK the relations of Ihe Cerebral Convolutions to 
the Cranial Sutures. (Skeletotopy of the Brain, Walde\-er.) It is advantageous to consider the 
fissures and sulci rather than the convolutions. In the removal of the skull bones in the infant 
it should be remembered that they become attenuated at the regions farther away from their 
ossific centres; this diminution in the thickness of the Bone is replaced by a coirespondint; 
thickening of the Dura Mater and Pericranium. This close union of the fibrous skull-cap 
checks the spreading of subdural and subperiosteal Haematamata within the limiting area of 
any one bone. Moreover, it follows, that Bone and Dura Mater are removed in one piece 
during this dissection in the new-born. In later childhood and adult life the bones are, as a 
rule, easily separated from the dura raater, difficulties only occurring at the following points: 
near the Superior Longitudinal Sinus because Pacchionia.n bodies may be present, and at the 
Parietal Foramen (Santorivi). The Mastoid Emissary Vein may be a point for dangerous 
haemorrhage because of the proximity of the Lateral Sinus. The Emissary Veins favour the 
spread of inflammation (cf. Erysipelas complicated by Meningitis). 

At the Sphenoparietal Sinus there is danger of Haemorrhage from laceration of the 
Anterior Branch of the Middle Meningeal Artery which may be embedded in a partial or 
complete canal near to it. (Cf. Fig. 33. 1 

In connection with the position of the Sulci and Fis»,urea it should be noted that in 
the new-bom (Fig. 10) the Fissure of Sylvius Les at 3 higher level than the Squamosal Suture, 
and that the Central Fissure (Rolando) is placed more anteriorly than in the adult. In the 
child (Fig. II) the squamous portion of the Temporal Bone grows upwards and the temporal 
ridges become more definite (blue in the flgure in order to distinguish them from the 
sutures [red]). 

In the adult the Fossa of Sylvius corresponds closely to the Squamosal Suture. 
(Ct Fig. 19.) 

Accordingly, with certain individiual variations, the relatioQ of the Fossa of Sylvius 
to the skull bones gradually alters with the bony development The most important central 
convolutions, however, lie at all ages in the middle third of the Parietal Bone, being slightly 
further forward in the new-bom. To the surgeon interest is attached to the sutures, because 
certain antbropometiic markings are employed (Fig. 18). 

NasioD, at base of nose, and Inion, at external occipital protuberance, both points 
are employed in connection with the determination of the upper extremity of the Central 
Fissure (Rolanix>). 

Lambda, in middle line, where (he Sagittal and Lambdoid Sutures meet, is employed 
for the determination of the Pat ielo- occipital Fissure. 

Obelion, a point above the fonner, less irregular in shape, oorrespoDds to the Parietal 
Foramen. 

Bregma, junction of Sagittal and Coronal Sutures, is at the anterior border of die 
Paiietml Bones. 

On the lateral aspect of the Skull, the Asterion, b the ponero-inferior angle of the 
Parietal Bone, where the lateral sinus turns downwards. 

Stephanion. the crossing of the coronal suture and Ihe temporal ridges (near the 
Spheno-parictml Sinus). 

Pterion, ihe point of meeting of the Sphenoid, Parietal and Temporal Bones; this is 
Ihe site for ligature of the Anterior Branch of the Uiddle Meningeal Artery: underneath lies 
ibe Fowa of Svxvros. 
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Pig. 13. Base of Brain with Arteries and Superficial Origin of 

Cranial Nerves. 



The Pia Mater has been removed. Unimportant branches of the Arteries have 
been cut away; the Pituitary Body has been removed. (Names of Arteries 

cf Fig. 2S.) 

The vertical and lateral surfaces of the Cerebrum are of importance in 
connection with Motor and Sensory Centres while the Base of the Cerebrum 
demands consideration in connection with the position of the Cranial Nerves and 
the Arteries. 

Functional disturbance of a single nerve or of a gfroup of nerves will 
guide us to the seat of a tumour or any other pathological basal lesion which 
brings about the particular disturbances. It is a .remarkable fact that, with the 
exception of the Olfactory and Optic Tracts which are really outgfrowths from 
the Brain, all Cranial Nerves emerge from the Brain between the upper border 
of the Pons and the lower end of the Bulb. 

The Superficial (apparent) Origin of the Vlth and Xllth nerves are very 
close to each other at the posterior border of the Pons and side of the Bulb. 

The course of the nerves after leaving the Brain until they reach their 
foramina of exit varies in length. The IVth nerve has the longest intra-cranial 
course, arising on the dorsum of the Mid-Brain (Mesencephalon), near the valve 
of ViEUSSENS (cf. Fig. 6), it winds round the Cms to reach the Ventral aspect 
of the Brain. A portion of the roots of the Spinal Accessory also has a long 
course arising as it does low in the Cervical portion of the Spinal Cord. 

The brain is supplied with blood from its base through the Internal 
Carotid and Vertebral Arteries. The two Vertebral Arteries unite to form the 
Basilar which gives off the Postero-Inferior Cerebellar (this is more often a branch 
from the Vertebral), the Auditory, the Antero-Inferior Cerebellar, and the Superior 
Cerebellar Arteries. At the inferior border of the Pons the Basilar Artery divides 
into Right and Left Posterior Cerebral Arteries each of which communicates 
(posterior communicating) with the Internal Carotid. The Internal Carotid gives 
off the large Middle Cerebral (Sylvian) Artery% the smaller Choroidal Branches 
and the Anterior Cerebral Artery. As the two Anterior Cerebral Arteries are 
connected by the Anterior Communicating in front of the Optic Chiasma a large 
circular anastomosis is formed round the Sella Turcica (Circle of Willis). 

All the vessels pass to and ramify in the Pia Mater, and give off small 
branches, which enter the brain and supply it with blood. 




Fig. 13. Base of Brain with Arteries and Superficial Origin of Cranial Nerves. 
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Fig. 14. Base of Skull — seen from above. 
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Pig. 14. Base of Skull seen from above. 



Cochlea and Semicircular Canals, on the right side, exposed. 

The base of the Skull is more complicated and irregular than the Vertex. 
Three Fossae are recoij^nised, the anterior bounded behind by the sharp border 
of the lesser wing of the sphenoid, in this lies the Frontal Lobe, in the middle 
line are found the Crista Galli and the Cribriform Plate of the Ethmoid through 
which the Olfactory Nerves pass. 

The Middle Fossa extends from the Sella Turcica on either side being 
limited by the upper border of the Petrous portion of the Temporal Bone. This 
Fossa contains the Temporal Lobe and many Foramina through which the vessels 
and nerves pass. 

Optic Foramen for Optic Nerve and Ophthalmic Artery. 
Sphenoidal Fissure for Superior Ophthalmic Vein, Vlth, IVth andllird 
and Ophthalmic Division of Vth Nerve. 

Foramen Rotundum for 2nd Division of Vth Nerve. 
Foramen Ovale for 3rd Division of the Vth Nerve. 
Foramen Spinosum for Middle Meningeal Artery. 
The Middle Lacerated Foramen is closed by fibro-cartilage , a 
remnant of the primary cartilaginous skiilL The Posterior Fossa contains the 
Cerebellum and Bulb ; its boundaries are the Petrous Bones and the lateral Sinus. 
The Facial and Auditory Nerves leave the skull by passing through the Internal 
Auditory Meatus ; the Internal Jugular Vein, Glossopharyngeal. Vagus and Spinal 
Accessory Nerves by passing through the Jugular Foramen and the Hj'poglossal 
I Nerve through the Anterior Condylar Foramen. 

When the base of the skull is held up to the light, the bones are seen 

vary much in thickness. The stoutest portions are: great wing of Sphenoid, 

iBa^phenoid, Basiocciput and Middle '/urd of Petrous Bone. The thinnest are: 

[Cribriform Plate, Sella Turcica (because the Sphenoidal Sinuses are beneath), 

ateral parts of middle fossa, Tegmen Tympani. region over Temporo-maxillary 

Particulation and floor of the Posterior Fossa. Violence, broadly speaking, can 

only affect the base indirectly in as much as it is everywhere protected by the 

parts covering it. At a few places only is it exposed to trauma: at the Cribriform 

plate if foreign bodies are pushed into the Nasal Cavities, at the roof of the orbit 

I foreign bodies are pushed upwards into the orbital cavitj-. 

The excavated right petrous bone shews the Internal Ear, Cochlea, Internal 
,udttory Meatus, and i Semicircular Canals (the Anterior, Vertical; and the Internal, 
intal). The 3rd or Posterior Canal is not shewn. 




Pig. 15. Base of skull with ArterieSi Emerging Nenres and Sinuses 

of Dura Mater. 



The Brain has bee^i cut away layer by layer to preserve the Basal Arteries in 
position and as much as possible of the Nerves. The Spinal Cord, has not 
been cut at the level of the 2nd Cetincal Nerve as usual, but the Bulb has been 
divided through the Olivary Body. On the left side, the Tentorium has been 
removed from the Apex of the Petrous Bone to the Torcular Herophili, the 
Superior Petrosal and Lateral Sinuses being opened (the right middle meningeal 

artery has been drawn double by mistake). 

The Venous Blood returning from the Brain runs into the Sinuses which 
are found in the Dura Mater. The Blood from all the Sinuses eventually passes 
into the lateral Sinus and thence into the Internal Jugular Vein which commences 
below the Jugular Foramen. 

The most important Sinuses are those which lie against the Skull and are 
liable to be affected in injury or disease of the bone, especially the Superior 
Longitudinal Sinus and the Lateral Sinus. C7. Fig. 1. As the Superior Longi- 
tudinal Sinus usually opens into the right Lateral Sinus, this Sinus and the Internal 
Jugular Vein on the right siile are usually larger than on the left. 

The Lateral Sinus extends from the Torcular Herophili, (or either side) 
hori/ontally outwarils \y{. V\^. 17) and then descends behind the Mastoid Process, 
forming two rurves towards the Jugular Foramen. In this last portion of its 
course it gr.ulually loaves the outer surface of the skull and is hardly liable to 
injury from without. 

The course of the Oanial Xerves from the Brain to their foramina varies ; 
in th<* Anterior and MiiUlle lM>ssii the Xerves pass directly to their foramina; 
but in the Midillt^ 1m>ss,i the Vth Xerve runs under the Dura Mater for some 
distance, when it forms the (i.\ssi-Ki.\N (langlion and divides into its 3 Divisions, 
which aj^ain nm separately imder the Dura Mater to leave the Skull by the 
SphfMioidal l'*iss\n*e. |M>ramen Kot\nuium and Foramen Ovale respectively. The 
IHnl and I Vth Xerves nm in tlie outer wall of the Cavernous Sinus to the 
Sphenoidal lMss\ne: tlie Internal I'arotiil Artery and the Vlth Xer\*e run in the 
t aVfM'nous Situis. 
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F^i;. 15. Base of Skull with Arteries, Emerg:in^ Nerves and SinoseB of Dura Hater. 



Qiin LlnillHl. I^ndoti. 



Kfbninn (.'nrnfau)', Srw York. 



^^H 


FrtBlal V«o 


^H 


^^^^^^^H FnDl.1 

■ TmduB or Suimint Obli-iK Mmtk \ \ 
r liildilnM hirst KoiTO , \ _X 


i^2^ 


InlniM (.Ibliqlir MuH.lr ' ' 
/ lnl«l.ir KKbn Mir«lp 


fiiH 


~"^{^^^ J 


^^?^' 


ciii.,, G.., ™ —fiSt^ '^^^mwH 


WA »BPi-^"'"°"" """" 




W|6|Mp 


--? "^AWSA"" l™-l>=n t= u. 


s.iL™' "'"" Tnr^^^^^m 




^^^Ka— "ihS^ 


^imM 


^^nr^k^ 


^m^^' 




I^^Si 




jf^l'M 1 


I ■• 


jHI^K^ 


^^^S 


^lir 


, ,.„/!( 


vWf^SKfj^^^m 


5th Nrvi: '' V\??^ ^^ '\^^^^H 


IP 


Latinal Sinui ''^ /( \ V\^^^^^^*^Sfi| 


■IKA'^ <1^ 


S^r yx \ '^ N '™'™' 


M>aoid Eiouwrj- \nn' /\\r iv\^^^^^^hl£ 


^bM ^^fx^^^gm 


^r / \ ^ ""1™ "t^ 


.jih. .mU, i.tb, N r>« / \Xfe!*'^fe?"'^^ 

EmiiMiT Vein piiHinB Ihtoiwh / >^^^\ ■" 
PcBtertif Canayl« tmam™ / 7v °^ 




r^i' \ EuiWthiM Tub* 


"^ 


'IcrtpiUll Afl=ry 


1 


"^ 1 * s 


iiX,?''"'""" """''■ "' ""■' 


Fig. 16. Base of Skull with the soft parts after partial removal of the Bones. 
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Pig-. i6. Base of the Skull and Soft Parts after partial removal 
of the Bones. 



This complete fisstire is constructed from eight dissections made after 
hardening in formal and removing various parts of the Brain in successive 
layers. After decalcifying the bones considerable portions were easily removed 
by the knife. 

On the left side the part of the Occiput forming the Posterior Fossa 
was removed, the Cavernous Sinus opened and the Gasserjan Ganglion with 
its three divisions dissected out. The roof of the Orbit was removed and the 
structures occupying the upper part of this cavity exposed to view. By cutting 
away the Cribriform Plate of the Ethmoid, the Accessory Sinuses of the Nasal 
Cavity were opened up — Mucous Membrane is coloured pink. 

On the right side a more extensive area of the base of the Skull 
has been removed, only a few thin bars beeing left {Tympanic Cavity pink, 
Membranous part of Meatus brown). In the lower part of the Orbital Cavity, 
— the eye-ball having been exit across horizontally and supposed to be transparent, — 
all the structures including the nerves and muscles are shewn. 

The Nerves of the Special Senses are green (Optic Nerve light green ; 
Auditory Nerve and apparatus, dark green). 

Sensory Neri'es, yellow. Motor, dark blue (Veins being light blue), so 
thai the Motor Root of the Vth Nerve is definitely shewn. 

The Vagus Group IX, X, XI, being mixed nerves, are yellow, like the 
sensory. Gasserj-IX, Ciliary and Geniculate Ganglia are orange; on the left, 
the air-cells of the Auditory apparatus, the EUSTACHIAN Tube and the unusually 
I large Lateral Recess of the Sphenoidal Sinuses extending into the greater wings 

i of Ike Bone are projected upwards (pink). 

I 

I This figure — probably the first of this kind — gives, by shewing the vessels 

^^^Lond muscles under the base of the Skull in their natural position, an idea of the 
^^^BTopography of this region unattainable from below because in this manner their 
^^^Btelatlons remain undisturbed by dissection. 

^^^K The figure shews the topographical relations of the 3 great organs of 

^^^f special sense: e. g. Eye, Ear and Nose, moreover, it gives a good view of the 
■ course of the Nerves which have a primary intra-, and a subsequent extra- 

cranial course. 

I^astly connections are exhibited which could scarcely be appreciated by 
ler methods. 
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Pig. 17. Projection of I#ateral Ventricle, Middle Bar and Lateral 

Sinus on the outer surface of the SkulL 



To SPiTZKjfs figure which shews the projection of the Lateral Ventricle on to 

the outer region of the Skull, we have added the projection of the Lateral 

Sinus (violet) and of the Middle Ear with its Accessory Cavities (red) while 

retaining our own Specimens and the indications by Friedrich MOller, 

Puncture of the lateral Ventricle is performed (a) to empty it of accumu- 
lated fluid (Hydrocephalus, Serous Meningitis etc.\ or (b) to inject drugs into the 
Ventricle when not dilated (e. g. Tetanus). 

vox BerCtMANN trephines the Skull in front, directly above and mesial 
to the Frontal Eminence and pushes a long hollow needle in a slighdy downward 
and inward direction. 

Kekx finds a point on the outer surface of the Skull 31 mm. above a line 
connecting tlie lower b<^rder of the (Vbit with the External Occipital Protuberance 
and 32 mm. behind the External Auditory Meatus, 

The sha^K? of the Lateral Ventricle does not var}* much except in the 
Posterior Horn. The ** FrigtMie" i. e. where the Body, the Posterior and Descending 
Horns meet, is the largest p;irt and consei^uently the most suitable for the 
operation. 

Fig. i8. Projection of the Middle Meningeal Artery on the outer 

surface of the Skull. 

After KkOxlkix. The Middle Meningeal Artery is red. 

Vo delermiiio certain im|x>rtant Cerebral points and lines, as well as the 
Middle Meningeal Artery, Krom kin's landniiu-ks are the most convenient 

\) rivo Hiennan llori/onial Kino" runs through the Infra-Orbital margin, 
and the up^HT border of the Fxiornal Auditory Meatus, j^ The **Upper Horizontal 
Line" nuis through the vSupra-t >rbital niarpn, ixirallol with the former. 3) The 
"Anterior \'ortiral line* |v,issos upward from the middle of the Zygoma at right 
angles to 0. 1^ The "Middle \ertiral Line" ^xisses from the Condyle of the 
Lower Jaw at right angles to \\ Iho '*l\\steriv^r VerticiU Line" from the 
posterior margin ot the Uaso of the MastvMd IVwess at right angles to i). 

A line ronnoi tinv: v*i^ the pv^iut where the "Anterior Vertical Line** and 
the upiHT llori/ontal I it\o rrosN e,uh other with yb^ the ^xMnt where the ''Posterior 
Vertical Line" cuts the \'erte\. ieproMM\ts the lentral Fissure vRoiJVNDO). When 
the angle formed bv this line and the upper Uori/vMital line is bisected bv aline 
drawn to nun^t tht^ iwsienor \oit\ral line, the oblique line re^vesei^ts the Fissure 
of Sylvius. 

A and H are the |HMt\is t\>i iivpluning tv^ o\ aeuate the bUvxi extraN^asated 
from a ruptured Middle Meniitijeal At tew. 

The si]uare n\arktHl in thirk lines in the tewjivMt in whieh VON Bkrgm\XX 
resects tlie Skull cap for drainage of Otuir AKvevs and AKs^vss of the Tem- 
poral Lobe. 

The Black t^eles indicate the following i^xintx whieh atv often made 
of (cf. Text Figs, 11 and i.*h 

Nasion at nxH of N\^se. Uivgn\<i at \eue\ , l\nthot iMek. OIk^Uou. Uunbda- 
and Inion at the External Ooeipital IV^tubovanetv 
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Fig. 17. Projection of Lateral Ventricle, Middle Ear and Lateral Sinus on to the 
Outer Surface of the Skull. 
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Fig. 18. Projection of lIBddle Heningeal Artery on to the Outer Sur&ce of the SkulL 
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Fig. 19. Cranio-Cerebral Topograpliy. 
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Pig. 19. Cranio-Cerebral Topography. 

The bars of A. Koehler's "Craniencephahmeter" are dark red; Brain pink, 
diagrammatic . 

For practical purposes it is very important to know the surface markings 
for the different parts of the hemisphere. Bj' such knowledge a diagnosis can 
be made of: "Which cortical region is affected in any particular injury of the Skull?" 
On the other hand, functional disturbances may indicate disease of a certain part 
of the Cortex which may require operation; by this knowledge of surface markings 
the surgeon is enabled to find the seat of the lesion. 

Generally speaking it la sufficient to determine the position of the Fissures 
of Rolando and Sylvius because the most important centres are situated in the 
neighbourhood of these fissures {cf. Fig. 3, 5) further with these landmarks other 
sulci and fissures can be easily marked out. 

Many methods have been devised , some requiring special instruments, 
Koehler's method is simple and reliable. 

Cf. Fig. Three lines are necessary. 

1. A Sagittal line extending from the root of the nose to ihe Extern.1l 
Occipital Protuberance. 

2. A Vertical line through the Anterior Border of the External Auditory 
Meatus. 

3. A second Vertical line parallel to the former through the Posterior 
Border of the Mastoid Process. 

From the point where the last mentioned line meets the Sagittal line another 
line is drawn downwards and forwards to a point situated midway between the 
]»mction of the middle with the lower thirds and the mid-point of the first Vertical Line. 

This point corresp<3nds to the lower end of the RolandiC Fissure, the 
upper end of which lies at the junction of the line drawn from the Sagittal IJne. 

The Fissure of SVLVIUS lies 'j,inch below the inferior end of the Fissure 
of Rolando. About a'/j inches above the Zygoma the Short Anterior and Long 
Posterior Limbs of this fissure begin. Another excellent method of marking out 
the Fissures of Rolando and Sylvrts. devised by Kroenlein. is described 
I Fig. 18. 





Pig. 20. Bzposnre of the Cerebellum. 



On the left side an incision has been made from the External Occipital 
Protuberance horizontally outwards as far as the Ear. From either extremity 
vertical incisions have been made downwards and the muscle-skin flap thrown 
downwards. The muscles were subse(/ttently dissected out. A large window 
was chiselled out of the Bone. The Lateral Sinus has been slit open, the 

Cerebellum is kept inwards by a broad spatula. 

The Cerebellum is much more protected than the Cerebrum. Only a ver}' 
small surface area comes in contact with the Bone in a region well protected by 
thick muscles. 

Injur)' to tlie Cerebelkim is accordin^i^ly very rare, but operations in this 
part are far more difficult owing to its position. A glance at the figure shews 
that suppuration of middle-ear origin may extend from the Lateral Sinus, Posterior 
Semicircular Canal or Saccus Endolymphaticus and so give rise to an abscess 
between the posterior surface of the Petrous i)(3rti{>n of the 'J'emporal Bone and 
the Cerebellum or to a Cerebellar Abscess. 

These purulent collections may be evacuated by an enlargement of the 
opening made for the exposure of the Lateral Sinus, backwards. If a Temporal 
abscess hiis been looked for by opening the skull in vox Bkkgmann's Rectangular 
Area (cf. Ing. i8) then further procedure entails enlargement of the osseous opening 
and incision of the Tentorium Cerebelli in order to compare the superior aspect 
of the Cerebellum. 

A large opening is necessary for Cerebellar Tumours. When the Lateral 
Sinus gets in the operator's way, he should push the Dura Mater away from the 
Bone ligature the vSinus with a double ligature and divide it. Upon the further 
removal of bone the Cerebellum can be well exposed. 

We desire to draw particular attention to a vein which runs from the 
lowest part of the Lateral Sinus or from the Jugular Bulb to the Vertebral Vein 
through the l^osterior C(Midylar Foramen. Its further course is horizontal be- 
tween iho Occipital I^one and the Atlas. 

The vein is of great importance in Ligature of the Internal Jugular in 
caHett of 'llironibophlebitis of the lateral Sinus. Cf. Figs. 27 and 28. 




Fig. 20. Exposure of the Cerebellum. 
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Fig. 21. Horizontal Section of the Head. Organ of Hearing- and surrounding Farts. 

Left aide, viewed from below, — Nat. tiiie. 




Fig. 22. Part of Fig. 21: Tympanic Cavity and surrounding Parts. X ^V*- 
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Fig. 21. Horizontal Section of tlie Head: Organ of Hearing and 
Surrounding Parts. 

Pig. 22. Tympanic Cavity and Surrounding Parts. 



Part of a frozen section from a s 



s of Hcrrizuutal sections through the Head. 



The two curves described by the External Auditory Canal in the Horizontal 
plane are well shewn: a 3rd curve is recognisable in the Vertical plane, so that 
it is not possible to distinctly see the Tympanic Membrane without traction upon 
the Cartilaginous portion of the Ear. 

From the practical point of view the relations which the Auditory Appa- 
ratus bears to neighbouring structures and especially to the Lateral Sinus and 
Dura Mater are most important. 

The Dura Mater which covers the posterior aspect of the Petrous Bone 
is only separated from the numerous air-cells by a thin lamina of bone, so that 
pus within these cells may easily give rise to a subdural abscess. The Lateral 
Sinus bears a similar relation to the Mastoid Process so that injury lu it may 
result during operations upon the Mastoid; pus within the Mastoid Cells may 
extend to the Lateral Sinus and produce Thrombophlebitis. 

Around the Internal Carotid Artery which incompletely fills the Carotid 
Canal, are Venous Spaces, continuations of the Cavernous Sinus, llie Facial Nerve 
is seen cut across in its vertical course to the Stylomastoid Foramen. In the 
Facial Canal accompanying the Facial Nerve (Fig. 22) are shewn the Stylomastoid 
Artery with its z Venae Comites. In Fig. 22 are further shewn the structures 
in the Tympanic Cavity : Ear-ossicles. Chorda Tympani and Tympanic Nerve. The 
EusTACHL\N Tube, extending obliquely forwards, inwards and downwards from 
the Tympanic Cavity to open into the Pharynx has been divided obliquely so that 
it appears larger than if it had been cut transversely to its axis. Between the 
Condyle of the Lower Jaw and the External Auditory Meatus there is only a very 
thin layer of bone. The Articular I-ibro cartilage is seen almost completely 
surrounding the Condyle. Internal to the External Pterygoid Muscle is seen Uie 
jrd Division of the Vth Nerve directly after its emergence through the Foramen 
Ovale; behind and to its outer side is the Middle Meningeal Artery. 

The Lymphoid Tissue beneath the Pharyngeal Mucous Membrane — the 
Pharyngeal Tonsil — which appears very large in a horizontal section deserves 
notice. This has been cut obliquely because the upper wall of the Pharynx is 
not horizontal but directed obliquely backwards and downwards. 





Pig. 23. Vertical Section through the Left Temporal Bone in the 

plane of the Axis of the Petrous 



Frozen Section, Mucous Membrane of Tympanic Cavity, Antrum and Mastoid 

Cells in red. The lower part of the Tympanic Cavity has been carried away 

in the section so that the External Auditory Canal is exposed. 

Pig. 24. Horizontal Section through the Left Temporal Bone. 

Section through a macerated bone. The axis of the Mucous Membrane lining 
the EusTACiiJAX Tube and the Mastoid Antrum is indicated by a red line. 
The axis through the External and internal Auditory Meatus, '^Sensory Axis'\ 
is indicated by a yellow ItJie, The Cartilage of the Temporo- Mandibular Articu- 
lation is coloured blue. 



The middle ear is surrounded by numerous air-cells which are lined by 
a continuation of the same mucous membrane and communicate directly or indi- 
rectly with the Tympanic Cavity. Pus s])reads readily from the Tympanic Cavity 
to these Accessor}' Cells. V\\^, 23 shews how the cells lie below the plane of the 
opening into the J'ympanic Cavity and consecjuently drainage is very efficient. 
The size of these air-cells varies not onlv <>n the same side but on either side in 
the same individual. 'J'hese cells may extend far into the I*etrous Bone, even 
into the C>ccipital Condyle and the root of the Zygoma. The chief Accessory 
Cavity is the Mastoid Antrum {i\s large as a I^Vench liean) with its long axis 
i^lrjh inch) corresponding to the axis of the ErsFACiiiAN Tube and opens into 
the Tympanic Cavity on the posterior wall, directly below the Tegmen Tympani 
which forms the roof of the Antrum. The Mastoid Cells, which vary considerably 
in number, either few or large, numerous t)r small open into the Antrum. The 
cells extending into the vSquamous Portion are known as Squamosal Cells, but 
these never extend higher than the temporal ridge. The lamina of bone covering 
the Mastoid Process is so variable in thickness that, like the Tegmen it is deficient 
at some points on its outer wall as well as on its inner wall, w^hich is in relation 
to the J^ateral Sinus. These points of deficiency are merely covered by connec- 
tive tissue. 

Pus can spread easily through the thin Tegmen Tympani and cause 
Meningitis or a Temporal Abscess. L'ig. 2^ shews the Vth Cranial Nerve in 
Meckel's Cavity, i. e. the depression on the superior surface of the Petrous Bone 
covered in by Dura Mater. 

In Fig. 24 the red line indicates the ''mucous membrane axis", i. e. 
Eustachian Tube, Tympanic Cavity, Antrum and Mastoid Cells on a line which 
runs backwards and outwards. 

The yellow line is the "sensory axis' which peisses through the External 
Auditory Meatus, T}'mpanic Membrane and Cavity, Vestibule and Internal Auditory 
Meatus. These axes cross in the Tympanic Cavity; the first passes through all 
organs of accessory importance for hearing; the second passes through the organs 
of hearing proper. 
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23. Vertical Section through left Temporal Bone in the plane of the axis ^H 
of the Petrous Portion. ^^| 








Seen from behind. - Nat. Size. 
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Fig. 24. 


Horizontal Section through the Left Temporal 

Seen (TOin below. - Nau Si*e. 
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Pig. 25. Mastoid Process of Child, opened. 
Fig. 26. Mastoid Process in Adult, opened. 



Fig^. 2$. The various layers of the Mastoid region in a child, aged tico years, 
have been exposed, and the Mastoid Process chiselled open. Air-cells, red, — 
In Fig. 26 the Mastoid region of an adult has been more extensively dissected 
but only that portion of the Mastoid Process containing air-cells has been 
opened by chisel. The periphery of the Mastoid Process is indicated by a dotted 
line. By removal of a portion of the Parotid Gland the Facial Nerve has been 
exhibited as it emerges from the Stylomastoid Foramen. 

The Antrum is well marked in the New-Born though the Mastoid Process 
is scarcely discernible; its posterior and external portion becoming formed during 
tlie first years of life; it grows downwards as the formation of air-cells slowly 
progresses. Even in the adult there are not necessarily any air-cells at the tip 
of the Mastoid Process. The Facial Nerve after emerging from the Stylomastoid 
Foramen runs forward at a right angle in the infant, at an obtuse angle in 
the adult. 

The groove of the lateral Sinus is shallow in the child, deep in the adult. 
The Antrum and Mastoid Cells are easily accessible for operative purposes from 
the outer surface of the Mastoid Process. Subcutaneously in the angle between 
the Pinna and the Skull the Posterior Auricular Artery takes its course. The 
Periosteum is intimately connected with the tendinous fibres of origin of the 
Sternocleidomastoid Muscle which gradually become lost in the "Temporal Fascia. 
About '/jth inch behind the Suprameatal Spine is situated the Antrum at a depth 
I of V.',th of an inch from the surface. Below this are the Mastoid Cells. 

The structures in relation with the Antrum are of great importance. 

The thin Tegmen Tympani alone separates the Antrum from the Cranial 
Cavity, so that search for an Epidural or Temporal Abscess is easy after perfor- 
ation of the Tegmen T\ mpani. If projected on to the surface the floor of the 
middle Fossa of the Skull lies in the region of the attachment of the pinna either 
above or on the level of the Temporal line. Posteriori}- and internally is the 
Lateral Sinus which should be avoided when the air-cells are opened. The position 
of the Lateral Sinus varies, it may lie in a shallow groove on the Mastoid Process, 
or in a deep furrow in both Mastoid and Petrous portions. 

According to Bkzold the most marked outward curve of the Sinus is 
"/s inch behind the Suprameatal Spine, At this jKiint the bone is usually 0.3 inch 
thick (0,1 to 0.7). The Facial Nerve may be injured as it lies below the External 
Semicircular Canal on the inner wall of tlie Tympanic Cavity close to the opening 
into the Antrum u-\.ditus ad Antrum). ITie wall of the Facial C-anal is very thin 
so that by a careless use of the chisel this nerve may be divided. 

Lower down the Mastoid Cells are in relation with the Facial Canal : this 
portion has l>een laid free in both figures. 



Pig. 27 and 28. Tympanic Cavity and Surrounding Part, opened 

from behind. 



In Fig. 2j, the outer wall oj tlie Mastoid Process, Antrum and Attic 
have been removed, the Mastoid Cells gouged out so that only the inner wall 
of the Mastoid Process remains; Facial Nerve^ Posterior ana External Semi- 
circular Canals and Lateral Sinus are still covered by bone. Facial Nerve and 
Semicircular Canals (yellow) are represented as shewing through the bone. 

In Fig. 28^ the skin incision has been extended downwards, the tip of 
the Mastoid Process removed, the Digastric Muscle divided and the Attic more 
freely exposed, the Facial Canal opened, the bony wall of the Sinus removed 
and the Saccus Endolymphaticus exposed. 

The Posterior portioft of the Tympanic Membrane, the Posterior and 
Superior wall of the Bony External Auditory Canal have been removed and 
the skin which lines this portion slit open. The bar of bone behind the Stylo- 
mastoid Foramen has been sawn through in order to expose the Jugular Bulb. 
These figures give the relations which are of importance in radical operations. 

In cases of chronic suppuration and Cholesteomata of the Middle Ear, it is 
important to expose all the cavities by removing their outer wall and bony septa 
so that the inner wall of the Tympanic Cavit}', Antrum and Mastoid becomes 
continuous w^ith the Inferior and Anterior Wall of the External Auditory Canal. 
The bony canal for the Facial Nerve, the External Semicircular Canal and the 
Stapes must be carefully avoided. The black area below the Incus represents 
the Fenestra Rotunda. 

Fig. 28 shews the whole of the oblique part of the Lateral Sinus to its 
termination in the Jugular Bulb. After reaching the Temporal Bone its direction 
changes vertically downwards, embedded to varying deptJis in the inner wall of 
the Mastoid Process, thence its course is at first horizontally inwards (occasionally 
with a sharp upward curve), then directly downwards to pass through the Jugular 
Foramen and form the Jugular Bulb. Suppurative Thrombo - phlebitis usually 
affects this last vertical portion, in many such cases the Sinus must be opened 
throughout its whole length. 

Many ways may be emplo\'ed to expose the Jugular Bulb: Grunert 
removes the tip of the Mastoid Process and proceeds towards the Jugular Foramen 
at the base of the skull where he divides the bone encircling it. As shewn in 
the figure the Facial Nerve is in the way. Pansk therefore recommends that the 
nerve be freed and drawn forward. If the Transverse Process of the Atlas is in 
the way it should be carefull}' removed, avoiding any injury to the Vertebral 
Artery. Owing to anatomical variations, this may be impossible so that Grunerts 
method (its practiced by Pifkl), of removing the floor of the Auditory Meatus and 
Tympanic Ring, under which the Jugular Bulb lies, may be necessar}'. (Cf. Fig. 17.) 

By this method the Facial Nerve lies behind the field of operation; the 
structure to be avoided in front is the Internal Carotid Artery. Will ligature of 
the Internal Jugular Vein in Septic Thrombophlebitis prevent the spread of infection? 

This questi<:)n demands a consideration of the many Venous Channels 
which open into the Lateral Sinus (Superior Petrosal Sinus, Figs. 15, 16, 20), Mastoid 
Emissar}' Vein (Figs. 20 and iS), Posterior Condylar Emissary Vein (Fig. 20), 
Marginal Sinus (Fig. 15), Inferior Petrosal Sinus (Fig. 15), Anterior Condylar 
Vein which accompemies the Hypoglossal Nerve and passes to the Jugular Bulb 
from the Vertebral Plexus. The figure shews the close proximity of Facial and 
Spinal Accessory Nerves so that in Ctises of Facial Paralysis the Surgeon may 
be tempted to suture the central portion of the Spinal Accessory to the Peripheral 
portion of the Facial Nerve. 




L 



Fig. 28. Deep Layer. 

Fi^. 27 and 28. Tympanic Cavity and surrounding Parts opened from behind. 
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Pig. 29. Superficial Vessels and Nerves of the Head. 

Skin, Parotid Gland, portion of the Orbiatlaris Palpebrantm and Square Muscle 
of the Upper Lip (Quadratus Labii Superioris), have been removed. The 
Superficial Arteries, Veins, Neri'cs and Muscles have been exposed by dissection. 

Light red. Arteries. Passing upward over the lower jaw is the Facial 
Artery which shews through the Muscles as it is covered by them : in front of 
the Ear the Temporal Artery gives off the Transverse Facia! Artery. At the 
upper border of the Orbit the Frontal Artery (a branch of the Ophthalmic Artery 
which comes off the Internal Carotid) is seen and at the back is the Occipital Artery. 

Violet, Veins. The Facial Vein (anastomosing, at the Naso-frontal Angle, 
with the Frontal Van and indirectly with the Intracranial Venous System) is seen 
communicating with the Temporal Vein which ties in front of the Pinna. Posteriorly 
the Occipital Vein is seen. 

The Facial Nerve and its branches are white. {Cf. Figs. 33 — 38.) 

The other nerves are coloured in accordance with their area of distribution. 
(Cf. Figs. 33-38.) 

Dark red — Ophthalmic Division of Vth Nerve. {V. i)- 

Yellow — Superior Maxillary Division of Vth Nerve (V. 2). [z~t indicates 
Zygomatico-Temporal, and «— / Temporal- Facial Branches). 

Blue — Inferior Maxillary Division of Vih Nerve {V, 3). This gives off 
the Auriculo-Teniporal Nerve [a—t) before the Inferior Dental enters its Foramen. 

Orange — Auricular Branches of Vagu.s (X) to the Pinna (Arnold). 

Black — Cervical Nerves: Great Auricular. Great and Small Occipital and 
Superficial Cervical Nerves. 

The Duct of the Parotid Gland (S'lENSt iN's Duct) and its small tributaries 
are coloured light brown. 





Pig. 30. Side View of Pace. Superficial Layer. 



The Parotid Region has bee^i dissected ofi the Left Side and a window made 

in the Parotid Gland to shew the formation of Stenson's Duct, Branches of 

the Facial Xen^e and the main vessels (all very carefully dissected). 

Broadly sj>eakiii^ the \'essels and Xerves of the Face are subcutaneous 
\inth the exception of the area cmered by the Parotid Gland. 

The Piu-otid Gland is covered b\- a thick fiiscia; its outer surface is tri- 
angular in sliajK* with tlie base ilirected upwards and the Apex at the angle of the 
Lower Jaw. The base extends from the ix^sterior extremity of the Zygoma to 
the Cartilaginous jv^rtion of the Kxternal Auditory Canal and to the Anterior 
Ix^rder o{ the Sternom;isttMd Muscle. Ihe jx^sterior bc^rder runs parallel to the 
Sternomastind Muscle: at the angle of the law. this is met by the Anterior 
Ixmier which cn>sses the Massoter ^^uscle. Ilie greater pan of the Gland lies 
Miind the Ramus of the Jaw and extemls inwards to the Digastric (i. e. close to 
the Carotid and Jugular Vessels Pig. 5O. Sri NSoX's Duct nms almost horizontally 
forwanis */»,th inch below the /.Vipoma and tunis inwards at the Anterior border 
of the Masseter to [H^rfv^rato the Buccinator obliquely and terminate within the 
IUuhmI Cavity opixvsiie the .M)d upj^er molar t^nnh cf. Pig. 57^. There is often 
preseiu an Accessor) Parotid v^^^'^*^ Parotides attached to the Duct (cf. Fig. 30). 

The I'acial Nerve bears a close relation to the Gland. After emergfing 
out of the StyloniaMoid boramon this nerve enters the substance of the Gland at 
ihe level of the lobule ot the Par. Here i: divides, and its branches run in the 
substance of the viland. lo emerge at the .\nterior Ix^rder and be distributed to 
all ihe muscles of r\u ial PxprexMvMv i'ons«H]uently it is impressible to remove the 
whole of the Paroiiil Gland wiihvMi; injurx to the Facial Nerve, but removal of 
ihe lower \\\\\ in t\o \\a\ leads ix^ interference with the Xer\*e: in this case the 
Mai\dibular Uranch. which supplies the n\usvles of the angle of the mouth, is 
chleflv danuivi^nl. The branches of the l-acial Nerve fonn an anastomosis with 
t\^ch oiher ^Pos AnserituO an\i wiih the l-if;h. 

The .\uricuK>- remjsMal Ncinc ^n\^:u \\ \ rans ihrv^ugh the Parotid Gland 
as well as ihe SujHMtivial IVtnivM.il A;;er\ Cv^r.:in;:a:ion of External Carotid 
Arlerv^; ihis vessel in iis ^xunMMhi\n\)ch ;he g^i:^i gives v^ff the Transverse Facial 
Arlerx whi\*h lakes ,\ hxM\;vM\i.il cx^uxe Ihe Su|vrfviai remponU Arterj* then 
IVi^vses \ip\\anls \\\ t\otu ^^l \\w y\\\ \h\\vhug ir,^^ an Anterior vFrontal^ and a 
Posieiior vP.uieiaP lM,u\\h u^ snppU ;hc V;\^i>;,v* ,iv.vi Parietal Regions of the Scalp 
as tai as iho \*eHe\ \\w \ \^\\\\\^\ .\\ \ c\\\. .\\\\^\\\\\\\\\\x\^ the Aner\\ receives 
bU^nl tixMU iho len\po\.^l Kovj^^n ,u\\l \\w V.w \\\ ;ho sx;l>stano^ of the Parotid 
Gland aii^ en\lM^d\led ,^ lew Iwuphaux^ \:',ir,xN whiv^h art^ of praotic<;U importance; 
laivh. a \\\lane%M\s l\inph,u\^ iilawxl. sv\^s-. ••,c\;* ^^ the Parv^tid. is found. 




Pig. 30. Side View of Face. Superficial Layer. 
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Fig. 31. Side View of Face. Deep Layer. 
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The branches of the Facial Nerve hai<e been cut off but its rommuntcations 
with the Auriculo-Temporal Nerve have been exposed to view: Ute Zygoma has 
been sawn through and removed togetlier with the upper part of the Masseter 
Muscle, (in a similar manner, the Coronoid Process with the attached Temporal 
Muscle). All the chief branches of the 2nd and }rd divisions of the Vth Cranial 
Nerve and the branches of the Internal Maxillary Artery are exhibited. 



Under cover of the Coronoid Process of the Lower Jaw and the Temporal 
Muscle attached to it, the structures of the Zygomatic Fossa are covered with fat. 
After the removal of this fat the External Pterygoid Muscle is seen extending 
from the Pterygoid Process to the Condyle of the Lower Jaw. The relation of 
the Internal Maxillary Arterj- (terminal branch of External Carotid Artery) to 
this muscle varies as it runs, either superficial or deep to the muscle, to gain the 
Sphe no-Maxillary Fossa. This vessel gives off the Middle Meningeal Artery which 
runs upwards to the Foramen Spinosum and the Inferior Dental .\rtery which 
enters the Inferior Dental Foramen, After removal of the External Pterygoid 
Muscle the 3rd or Inferior Maxillary-Di\'ision of the Vth Nerve is visible. 

After passing through the Foramen Ovale this breaks up into numerous 
diverging branches. The Auriculo-Temporal Nerve passing backwards emerjjes 
behind the Temporo-Maxillary Articulation and supplies the skin of the temporal 
region with common sensibility, this nerve generally forms a loop through which 
the Middle Meningeal Artery passes. The other branches are partly motor and 
supply the Muscles of Masticadon {Internal and External Pterygoids, Masseter 
and Temporal), and partly sensory, long Buccal to the skin and Mucous Membrane 
of the Cheek. The two largest branches. Inferior Dental and Lingual, pass down- 
wards on tlie Internal Pterygoid Muscle; the former, the larger nerve, is the 
more posterior. 

In the Spheno-Maxillarj' Fossa but situated anteriorly, is the posterior 
surface of the Superior Maxilla. The Infra-orbital Artery, a branch of the Internal 
Maxillary Artery, enters the Infra-orbital Canal, while close above this vessel lies 
the 2nd division of the Vth Nerve which in its course from the Foramen Rotundum 
to enter the Infra-orbital Canal inclines outward. In its short course it gives 
off the Sphe no- Palatine Nerves to the Sphe no-Pal a tine Ganglion {MecKKI/s, 
of. Fig. 44) and through the Pterygo-Maxillary Fossa the Zygomatic, Superior 
Dental and Sphenopalatine Nerves. 

Operations in this region — for removal of tumours, resection of the 2nd 
or 3rd divi^ons of the Vth Nerve for Acute Neuralgia — are rendered dif^cult 
by the diffuse Venous Plexus (Pterygoid Plexus) which replaces the Venae Comites 
of the Internal Maxillan,' Artery. This plexus which has been removed in the 
dissection . extends from the Infra-orbital Canal atid SphenoMaxillar)' Fissure 
between the Ptenigoid Muscles iis far as the Temponi-MandibuUir Joint 



Pig. 32. Bzposure of the Gasserian Ganglion. Natural Size. 



On the right side an incision, curvilinear with its base at the Zygoma, has been 
carried through the soft parts. The bone has been chiselled through and the 
osteoplastic flap, broken at its base, is turned downwards. The Dura Mater of 
the Middle Fossa and the Temporal Lobe are raised so that after division 
of t/ie Middle Meningeal Artery, the Gasseriax Ganglion and the jrd division 
of the Vth Nerve are exposed outside the Dura Mater. (As the bone was 
removed the Anterior Division of the Middle Meningeal Artery was lacerated 

in its bony canal.) 

Persistent Facial Neuralgia which is unrelieved even by extensive resection 
of the peripheral branches of the \'th Nerve as tliey emerge from the skull and 
which is unrelieved by medicaments has recently been dealt with by removal of 
the Gasserian (xanglion. Two methods may be adopted either (Rose) the 
Zygoma may be tempi^^rarily resected, when after exposure of the Foramen Ovale 
from below the base of the skull is opened up: or the skull may be opened in 
the Temp«.^ral region vHarilkv. Krausk- and the Ganglion with its branches 
expc^seii. This latter method is perha^^ the l>etter one; moreover, it may be 
emploveil for removing tumours of the Middle Fossa or for ligature of the Middle 
Meningeal Artery. After turning down an osteoplastic flap as described above, 
the Dura Mater c*.>voring the lemiK^ral l.obe is lifted away from the Skull. Con- 
siderable haemorrhage follows from the laceration of numerous small veins. At 
a depth of i^ne inch from the S<]uamvnis ^x^rtion ^^i the Femporal Bone, just above 
the riH^t of the /vgoma lies tlio Middle Meningeal Artery. This vessel is divided 
Ixnwtvn two ligatures in v^der to e\|v^st^ the l-oramen l/>vale which lies Vio^ 
inch internal and in front v^f the I'oramen Spinosum : - ,th inch fon^'ards and nearer 
to the miildlo line than the Fv^ramon <.^vale is situatevi the Foramen Rotundum 
through which the .muI divisivMi v^t the Vth Nerve |\isses: * ..th inch from the 
Foramen Ovale and - ,ih iiuh tVvMn the I'oranuMi Rv^tuniium is the Convex margin 
of the tiASMKiAN (langlion. It lies in an unpressivMi on the upper suH-wC of 
the |H»lnn\s bono and cv^vorovl b\ Ihua Matov in MvvKKl s Cave vcf. Fig. 23). 

The trunk of tl\c \'th Ncr\e «muo;> it> Pural S.ic bv jxissing through a slit 
in tlu* Www Maici ai ihe au,uhiuoi\t v^t ;ho I oiiu^num iVn.4>elli to the sup)erior 
bonier of the petuMiv I^m\o I ho u \ssj u*. w liariglivMt and its three divisions 
are o\itsido the Ihiia Maio\ .n\vl \\n\ Im* o|viau\l uj\n\ without opening the 
inonini;os or ovi^vsinvi iho h\M\\ 

l\ntiouKn auontuM\ slumUl bo j\u\i u^ ;ho tit^t divisivMi v>f the Vth Xerve, 
as it li«»N in il^o imuoi \\»ill *^l il\o v a\\M»un\v S',;o.:s. sv^ that in freeing this division 
tl\o Sinus IN no\ ONvuih n\iu\\^l vV ( I -y: \ ^ 

\\\sA\w\ \\w\\v^\\. ilr\\M\l b\ I \ \\ K 's n;«:- Ions liaMo to injure the brain 
whoioaN it ijixo'* a \\^^^^\\ ovpovuio >M \ho ^ ».o.^^^.^^\\ I : ws. nuikes a smaller 
ton\poi.il \\a\\ \\\\\ \M\l,uo,\"» \\w M\ A ^^\ s^\\'\ .\\\s-\\ \\y-\\ WW s\\\\s *ov :en\|v^r%irily resecting 
tho /M;iM\»a M\\\ \\'^\^^^\\\\\\ \\w l».p.r xM \t\r %k\'.". ,w ta: ^in '.ho l-Vnuiien Ovale. 




Fig. 32. Exposure of the Oasbebi&k Ganglion. 
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Fig. 33—38. Area of Distributdoa of the Sensory Cranial Nerves: 
Fig. 33 Front View, Pig, 34 Side View, V, n»(. »he. 
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Kg. 33—38. Area of Distributiott of the Sensory Nerves of the Head. 



These diagrams have been made in accordance with FjfOHS^s investigations and 

Zandej^s data. In fig. a the foramina of exit of the chief branches of the 

Vih Nerve have been indicated by black Dots. 

A characteristic feature of the Cranial Nerves is that they are either pure 
Motor or pure Sensory nerves; when they contain fibres of the other variety they 
do not represent true mixed nerves like the Spinal Nerves. The anterior half 
of the head is supplied by the Vth Cranial Nerve, the posterior half by the Cervical 
Nerves, a very small portion only of the Ptnna being supplied by the Auricular 
Branch of the Vagus (cf. the black area in Figs. 35^38, and in Fig. 34 the white 
nerve marked X). 

The ist division of the Vth Nerve (red) supplies the forehead and vertex 
of the skull as far back as a vertical line drawn upwards from the posterior border 
of the Pinna, the middle portion of the upper Eyelid and the Lateral aspect of 
the Dorsum of the Nose. A branch of the Nasal Nerve supplies the anterior part 
of the nasal mucous membrane whereas its outer branch only becomes superficia 
between the Niisal Bone and the Nasal Cartilage (of. Fig, 50). 

The jnd Division (_veltow) covers the smallest cutaneous area supplying 
the teeth of the upper jaw (Superior Dental Ner\'es), the nasal mucous membrane 
(Nasopalatine Branches) and through the Infra-orbital Nerve the lower eyelid and 
the upper lip. 

The 3rd Division (blue) gives off Motor Branches to the muscles of 
mastication and to the Mylohyoid Muscle. Its Sensory Branches are the Auriculo- 
Temporal, Long Buccal and Mental Nerves. 

Cervical Nerves. The Great Auricular plays an important part in the 
Nerve supply of the Face by supplying the region over the Parotid and the 
Masseter. 

One of its branches ascends between the Helix and Antihelix- The outer 
side of the Pinna is accordingly supplied by 3 nerves: — Auriculo- Temporal, 
Auricular Branch of Vagus and Great Auricular. 

The foramina of the 3 branches of the Vth Nerve viz. the Supra-orbital 
Foramen (notch). Infra-orbital and Mental Foramina lie almost in a vertical line 
(K. v. Bardei-EBKN). In Neuralgia these points are exceedingly tender. A glance 
at Figs. 35 to 38 indicates the enormous variations in the cutaneous supply. Thus 
(cf. Fig. 36) the Infra-orbital Nerve may supply the whole of the middle portion 
of the Dorsum of the Nose and eliminate the Outer Branch of the Nasal Nerve 
from the Tip of the Nose. Fig. 38 shews a very considerable extension of the 
Cervical Area, Variations not only occur in different individuals but even in the 
same individual, so that ihe cutaneous supply is different in each lateral half of 
the face. Frequent anastomoses occur so that one area may be supplied by 
several nerves. Stress shoidd be laid on the fact that the nerves cross the middle 
line to the opposite side (cf. Fig. 33). 
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Pig. 39. The Nasal Cavity with the Opening of its Accessory Sinnses. 



The Sagittal Section has been made a little to the right of the Xasal Septum, 
Sphenoidal and Frontal Septum. Portions have been remolded from the 
Turbinated Bones in order to exhibit the orifices of the accessory Cavities. 
Into some of these directors have btrn introduced. The Tongue has been almost 

completely removed to shew the Tonsil. 

The Accessory Caviries of the Nose may be considered Embrj'ologically 
as Ethmoidal Cells which have grown beyond die area of the I-ab>Tinth. They 
become formed b\' the resf)rpti<>n of the bony walls of the Xasal Caxity. The 
mucous membrane follows this process and grows into the accessor)* ca\ides. The 
Xasal Duct opens, covered by the inferior turbinated bone. intx> the inferior nasal 
meatus. This meatus readily allows the intpxiuction of a canula into the opening 
of the Eustachian Tube which lies in the Outer Wall of the Phannx. At this 
opening is the Eustachian C ushion. behind it the Fossa of RosenmCller. 
Under die Mucous Membrane covering the ro<:>f and back of the Phar^'nx is a 
mass of lymphoid tissue « Pharyngeal T«:»nsil which in the middle line exhibits a 
recess of variable shape. gT»,Hn'ed. saccular or double Phaiyngeal Bursa). 

Into the middle meatus, at the Anterior jxirt of a ridge, is the op)ening of 
the Frontal Siiuis <InfundibulunV, at the p<^sterior pan the aperture of the Antrum 
of HiCiiiMoRK. The communicanon between the Anmim and the Xose is not always 
single, it may be double. 

We have already stated in Fig. 2 Text' diat the opening of the Antrum is 
in a most unfavourable position for drainage, because it is situated at the top 
of die caNity. Ihe AntoriiT Fdimoidvil Cells alsv^ open into the Middle Meatus 
[cf. Fig. j^ directly alxn o the ajvmire of the Antnun. The Superior Meatus con- 
tains the oj^>ening for the Posiorii^r Fthmoidal Cells. Alx^ve the Superior Turbinated 
Bone is the aperture for the Sphenoidal Sinus into which guided by a mirror one 
can introduce a canula ihrou>;h the Anterior nart^. The aperture of the Sphenoidal 
Sinus is not situated at the lowest part of die cavity and is consequendy not 
favourable for liraina^ic. All the accessorv nas^d caviues are Uned with mucous 
membrane. 

Ihe figure shews the I onsil situated between die two pillars of the Fauces. 
Alxnil iMie inch long ami comiv^sini vM* lymphoid Hssue it only becomes distinctly 
visible when the tongue is depressi\l. .Cf. Fig. ^^.'^ 




Fig. 39. Nasal Cavity with Openiiigs of Accessory Sinuses. 



BcbmBD LimlicH, London. 






Fig. 40. Antrum of Hiohhore with Boots of Teeth. 

Nat. Bize. 
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Fig. 41. Frontal Sinus. Nasal Duct. 

Nat. Size. 
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Fig. 40. Antntm of Highmorb with Roots of Teeth. 



The Alveolar Process and Teeth were ground off until the Antrum of Highmore 
was well exposed; its Anterior wall was removed. 

The Incisor Teeth are in no relation with the Antrum, The Canine and 
first Bicuspid Teeth are closely related to this cavity, but separated from it by a 
thick layer of bone. The 2nd Bicuspid and the 3 Molar Teeth are in closer relation 
to it The roots of the Molars frequently project upwards as conical processes, 
separated from it only by a thin layer of bone. Thus disease of the roots of the 
last four teeth may lead to suppuration in the Antrum. On the other hand, an 
empyaema of the Antrum of Hikhmore may be drained by extracting one of the 
teeth mentioned and perforating the thin layer of bone. 



Fig. 41. Frontal Sinuses. Nasal Ducts. 



Both Frontal Siftust^s are chiselled open from the front. On the right, the 
bones and sutures at the root of the nose are laid bare; on the left, the outer 
wall of the Nose has been removed, as far as necessary to expose Hie duct which 
leads from the Frontal Sinus to the Nasal Cavity. Mucous membrane is 
coloured pink. 

The Frontal Sinuses lie directly above the root of the nose, they entend 
towards the forehead and over the orbital cavities from which they are separated 
by the thin roof of the Orbit. Their greatest depth is above the nose ; externally 
they gradually become more flattened. Their size and shape vary enormously in 
different people. Their utmost limits are laterally the fronto-malar suture and 
superiorly half-way to the Summit of the vertical portion of the frontal bone. They 
are separated from each other by a thin lamina of bone, which practically always 
deviates from the middle lina 

They are to be considered as ethmoidal cells which have been pushed 
into the frontal bone, in this way, the externa! table and diploo lie in front, and 
the internal table behind them. This explains the strength of the anterior wall 
and its resistance to external violence. 

Their inner surface is irregular and may present recesses resembling diverti- 
cula. They are, as their origin explains, lined by mucous membrane. 

They always communicate with the nasal cavity; the opening of this 
communication lies invariably in the middle nasal meatus (infundibulum), into which 
the Antrum of HUiHMORK also opens (cf. Fig. 39). The Frontal Sinus may reach 
as far as the anterior end of the Ethmoidal turbinated bone and open by means 
of a simple slit, or the anterior ethmoidal cell may be very large and thus cause 
constriction of the lower part of the Sinus; in this case a Canal is formed: — the 
naso-frontal duct — . 

These deviations explain why it is very easy in some cases, and difficult 
in others — or even impossible - to introduce a canula into the Frontal Siiuis 
through the nose. ' 



Pig. 42. Orbit and snrronding Structures — Horizontal Section. 



Frmn a frozen section which passes horizontally through the middle of the eye 
of a male body, 45 years old, the brain is removed; middle Meningeal Artery 
and Gasserian Ganglion dissected. Mucous membrane of Nasal and Accessory 
Cavities, red. Tenon* s Capsule and Periosteurn blue. Lachrymal apparatus 

orange. 

This section shews the conical shape of the orbital cavity which has also 
been compared with a pyramid. The inner wall is chiefly formed by the Os 
Planum of the Ethmoid ; it is very thin, and separates the orbit from the accessory 
nasal cavities. Pus ma}' thus easily spread from them into the orbit. The centre 
of the eyeball does not lie in the axis of the orbit, but slighdy external to it. 
llie orbit is filled with fat dirough which the muscles, vessels and nerves to the 
eyeball run. (The Ciliary Ganglion is shewn in Fig. 16.) The Optic Nerve, 
flattened in tlie skull, leaves its f<:)ramen as a round cord, runs forwards and out- 
wards — then inwards — and just before reaching the eyeball again slightly out- 
wards. It thus describes an S-shaped curve (cf. Fig. 44). 

llie connective tissue of the orbiteil fat forms near the eyeball a strong 
membrane - Tenon's Capsule — . The eyeball moves in this membrane, as if 
this were a ball- and socket-joint. There is, however, no free space between the 
eyeball and capsule, iis tlie space is filled up by a delicate scaffold-like tissue. 
Tenon's Capsule ends behind at tlie Optic Nerve, in front at the Fornix of the 
conjunctiva: the eye muscles pass through slits in the capsule, which sends at 
these points sheaths to surround the muscles; these sheaths blend with the 
aponeurosis of the muscles. Internal to the Inner Rectus, Tenon's Capsule forms 
a triangular cushion and thus blends with the fascia of Horner's Muscle, the 
lachrymal sac and the puncta lacrimidia 

At that point it is only indirecth' — through the internal tarsal ligament 
— attached to the wall of the orbit. At the outer angle of the eye the Capsule 
is in relation with the walls of the recess which lodges the lower portion of the 
Lachrymal Gland and with the external tarsal ligament by which means it becomes 
attached to the bone. 
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Fig. 42. Orbit and surrounding Strnctures — Horizontal Section. 
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Fig. 43. Orbital and Nasal Cavities in a Child. Frontal Section. 
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Fig. 44. Orbital Cavity and surrounding Stnictures in the Child. Vertical Section through Axis 
of Optic Nerve. 



Bebman Limited, London 



^g- 43- Orbital and Nasal Cavities in a Child. Frontal Section. 

Portion of a frozen section through Hie head of a girl, /'/» y^ors old. 

A comparison with Fig. i shews, how different the accessory cavities of 
the Nose and Upper Jaw are in the child when compared with those in the adulL 
The Frontal Sinuses are formed at the end of the first year by ethmoidal cells 
growing into the diplofi of the Frontal Bone. They attain the size of a pea at 
the 6th or 7th year; they are fully developed when the nose and frontal bone 
cease growing ~ about the aoth year — . The Antrum of HkiHMORE is virtually 
present before the middle of Intra-uterine life; in the newborn it appears as a 
bulging of the middle nasal meatus the upper Jaw being almost completely filled 
with developing teetli. With the beginning of the 2nd. dentition, it increases rapidly 
in size. The Infraorbital Nerve is still external to the Antrum in our figure. ITie 
Outer Rectus Muscles of the Eye were so contracted on both sides, in our bodyi 
that the posterior segment of the eyeball was markedly directed inwards: this ex- 
plains why the Optic Nerve has been divided by this section. 



Fig. 44. 



Orbital Cavity and snrronnding Structures in the Child. 
Vertical Section through Axis of Optic Nerve. 



Frotn a frozen section through the head of a child, i^l^ years old. Tenoi/s 
Capsule, Periosteum, and Orbital Septum, blue. 

ITiis figure shews that the upper eyelid covers a greater portion of the 
cornea than the lower. The rima palpebrarum therefore lies, when the eyes are 
closed, below the middle of the cornea. 

The Orbital Septum (cf. figure) is a plate of connective-tissue which runs 
from the margin of the orbit, downwards; behind the Orbicularis Palpebrarum, in 
the upper ejelid, it blends with the anterior slip of the Levator Palpebrae Superioris 
Muscle and is separated from the tarsal plate by loose connective tissue. In the 
lower lid, it enters the subtarsal connective tissue. It is a structure of no parti- 
cular value ; it is merely the Aponeurosis of the Orbicularis palpebrarum Muscle. 

This figure also shews the termination of Tenon's Capsule at the Con- 
junctiva. It splits into 2 layers, and blends with the Tunica Propria of the Con- 
junctiva lining the eyeball and of the palpebral conjunctiva. 

Very complicated is the arrangement of Tenon's Capsule, where it is 
crossed by the Inferior Oblique. From the under surface of the capsular portion 
of the fascia of the Inferior Rectus a lamina — "the Accessory Fascia" — runs 
forwards under the Inferior Oblique, blends with its sheath, and terminates in the 
subtarsal connective tissue of the lower eyelid, where the capsule proper also ends. 

Above the Pharyngeal Tonsil lies the ba.silar flbrocartilage. above this 
I lies the Spheno-Occipital Synchondrosis which may be injured in the too- 
'getic scraping of adenoids. 



Pig* 45* Frontal Section through Posterior Part of Nasal Cavity. 
Pig. 46. Frontal Section through Sphenoidal Sinuses and Nasal Cavity. 



A section from a skull was hardened, together with its soft parts, in formalinj 
and decalcified before further division into frontal sections. The section shewn 

in Fig. 46 passed about ^lioth inch behind Fig. 4$. 

In Fig. 45, the posterior part of the Antrum of HiGHMORE has been 
cut on both sides; the 3 turbinated bones are well shewn. ITie great variations 
met with in the sinuses accessory to the nasal cavity, are well shewn by the fact, 
that, on the left, the most Pc^sterior Ethmoidal Cell has been cut by the section, 
whilst, on- the right, the Ethmoidal Cells did not extend so far back. The posterior 
part of the orbit has also been divided by this section. The numerous Vessels 
and Nerves which lie close together in the Cavernous Sinus, diverge and divide 
into groups; the origin of the Ocular Muscles near them, are shewn in cross- 
section. The Optic Nerve which has left the skull-cavity, in company with the 
Ophthalmic Artery through the Optic Foramen, lies, enclosed by Dura Mater, to 
the inner side of these structures. 

In Fig, 46 the Sphenoidal Sinuses (their openings into the nose are 
shewn in Fig. 45) are laid open. They are separated from each other by a 
median septum and occupy the body of the Sphenoid Bone. They often extend 
as far (cf. Fig. 47) as the vSella in which lies the Pituitary Body; in fact, they may 
reach the Spheno-Occipital Synchondrosis. I'hey form the most posterior part of 
the inner wall of the Orbit (cf. Fig. 42) and may in some cases extend into the 
Greater Wings of the Sphenoid Bone (cf. Fig. 16 Lateral Recess of the Sphenoidal 
Sinus). In chronic inflammation of the nose, these may become the seat of 
suppuration, and have to be opened, because their natural narrow opening into 
the nose affords insufficient drainage. 

In most cases, it will be possible to open them from the Nasal Cavity; 
they are also accessible from in front, after having well exposed the Ethmoidal 
Cells from the Orbit (cf. Pig. 42). 

The Optic Nerve is cut as it enters the Optic Foramen. The Nerves from 
the Cavernous Sinus lie close to each other in the Sphenoidal Fissure; below 
them at some distance, is the 2nd division of the Vth Cranial Nerve. 




Tig. 45. Frontal Section through Posterior Part of Nasal Cavity. 
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Fig. 47. Frontal Section tbrougli Anterior Portion of GavemonB Sniu. 
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Fig. 48. Frontal Section tlirou{:h Ui» P(»t«rti>r Part ot th« CaTvmons Sniu. 
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Pig. 47. Frontal Section through Anterior Portion of Cavernous Sinus. 
Fig. 48. Frontal Section through Posterior Part of Cavernous Sinus. 



Sections of the same series as those shewn in Fig. 45 and 46- Section 47 pas- 
sed o.) inch behind section 46, and 48 passed o.j inch behind 4j. 

*I>n either side of the Sella Turcica is the Cavernous Sinus the most 
complicated of all the sinuses formed by the Dura Mater. It contains the Inter- 
nal Carotid Artery, the .>rd, 4th and 6th Cranial Nerves, and is in close relation 
with the isl division of the 5th Nerve. The Dura Mater is at some distance 
from tlie bone, and dius forms with it a space which contains the structures 
mentioned amid numerous veins. These veins are partly plexiform in character. 
This sinus is. therefore, unlike the others, not a large venous channel, but a mass 
of freely anostomosing veins. Both cavernous sinuses are joineti to one another 
by two transverse veins which pass ^especti^'ely in front of and behind the Pituitary 
Body. Thus a venous ring, the Circular Sinus (or Sinus of RlliLEy) is formed. 

Primary thrombosis of the Cavernous Sinus is rare; thrombosis usually 
occurs secondary' to the Lateral Sinus with which it communicates through the 
Superior F'etrosal Sinus, or by the spreading of a thrombus along the 
(Ophthalmic Vein. Empyaema of the Sphenoidal Sinus may also give rise to this 
thrombosis , as the intenening bone is very thin ; this process is absolutely 
analagous with die thrombosis of the Lateral Sinus due to pus in the Mastoid 
Process. The anatomical relations explain why thrombosis of the Cavernous 
Sinus may produce Neuralgia of tlje first division of 5th C. N., Paralysis of jrd, 
4th and 'ith Nerves, and whj- congestion or thrombosis of the Ophthalmic Vein 
can be followed by Oedema of the Eyelids, Retro-bulbar Oedema and Ex- 
ophthalmos, 

Surgical irealmenl for thrombosis of the Cavernous Sinus has hitherto 
only once been attempted with success. The diseased sinus was reached by 
removing the petrous portion of the temporal bone, attacking it from the ear. 
It can also be got al by the channel made for the removal of the Gassebian 
Ganglion. 

Should the Internal Carotid Artery be iniured where it lies in the Caver- 
nous Sinus, widi a sharp instrument entering the Orbit, or by a piece of bone 
(fracturel. or ihroiigh a shot, or should the vessel burst spontaneously icalcified 
arteries in old people), an abnormal communication may be formed between the 
arlerj' and the sinus (Aneurysm by Anastomosis), the consequence is a pulsating 
Exophtlialmos which is a rather curious condition. 

.\ glance at the figures sheu's that dangerous haemorrhage may follow 
the tearing of the isl division of the ^th C. N. in the removal of the G.'ISSERIAN 
Ganglion. Externally to this nerve lies a venous space, which was unequally 
developed on the two sidos in our specimen. 
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Yig, 53. Horizontal Section through the Head at the level of the Axis. 

Seen from below. — '7ii N^t. Size. 



BebmaD LimiUtl, LodiIod 



Itpbmai] Compiinji New York. 



Pig. 53. Horizontal Section through the Head at the level of the Axis. 



Ofit 0/ a J 
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1 Ihrough the heoJ. 



The Vestibule of the Mouth and the Buccal Cavity have only been cut at their 
lowest f>oints, where the tongue is adlieient to the floor of tlie niouth. Of the 3 sahvarj' 
glands (Sublingual, Submaxillaiy and Parotid) the last is of interest because it extends far 
inwards, and, on the left side of the figure, even forwards under cover of the lower jaw. 
The tip of the U^-ula was cut by this section. 

The Tonsil is divided below its middle; it lies in a capsule which is closely 
connected with the musdes of llie Pharynx. Very important are the parts around the 
tonsil, in deciding ihe question of the source of furious haemorrhage in aonie cases of 
tonsiUotoniy ? We mentioned that the Tonsillar Branch' of the Ascending Palatine Arterj' 
is far too small to cause serious haemorrhage. Of the large vessels, the Internal Carotid 
which is said lo have been wounded during Ihe operation, lies '/.., inch away from the 
tonsil. It could only be injured when a particularly clumsy surgeon cuts \'ery deeply. 
This statement also holds good for the External Carotid. It is the Facial Artery which 
lies very near the tonsil and may be injured (Merkel), This vessel arises frcjm the En- 
tetnal Carotid at the level rif the lower end of the tonsil, passes between the musdes 
coming from the Styloid Process, describes an S-shaped curve and runs along the circum- 
ference of tlie tonsil. Seritius haemorrhage may alsi' be due to injury of the Pharyngeal 
Venous Plexus. 

Externally and behind the Tonsil the rolli>wing structures are in close relation: 
Internal Carotid Arter)', Internal Jugular Vein, 9tli, lOth, I nh, Cranial Nenes and Hypo- 
glossal Nerve, all lying in one sheath which is attached abn\e to the fibro-cartilage of the 
posterior lacerated foramen. 

The Veilebral Artery lia^ng arisen from the Subclavian runs upwards, passing 
through the foramen in the transverse processes of the upper 6 Cervical Vertebrae. Then 
curving horizontally backwards -- this part of its course is shewn on the left side of our 
figure — it comes to lie under llie Dura Mater which it pierces. (Cf. Fig. 15,) It now 
lies in the cranial cavity on the side of the bulb, and after running inwards it joins with 
its fellow to form the Basilar Artery. 



General Remarks on the Jugular Veins, 
A large share of the venous blood is carried from the Head and the Neck tu 
kthe Heart by Veins which have a separate course and do not correspond exactly to any 
[ artery. These veins are tenned Jugular Veins. To the Internal Canilid corresponds 
■•nore or less the Internal Jugitlar; lo the External Carotid, tlic Extenial Jugular, forme<l 
K'by the union of Temporal and Facial Veins. The Facia! Vein may also be continued 
rijownwards as the Anterior Jugular Vein. There may further be a Posterior Jugular Vein 
■ (cf. Fig. 67) at tlie anterior border of the Trapezius Muscle. 

The relation of these veins to the St emo -CI eido- Mastoid is as follows; the Ex- 
I teraal Jugular crosses the outer surface of the muscle which, with its inner surface, covers 
I Ihe Internal, Along the Anterior border runs the Anterior Jugular. The Posterior Jugular 
(1b the least constant of these vessels. 

All these veins end under cover of tlie Stcmomastoid, wliere the large Lymphatic 
■Channels open into the Venous System. The Anterior Jugular Veins communicate just 
■ibove the clavicle by a transverse anastomotic branch. 




^^S' 54' Position of Spinal Cord and Spinal Nerves in the 

Canal. 



T/ie Skull and the Spinal Canal of a female child, a few months old, have 
been opened fvmn behind; the Dura Mater slit open; and the ribs with the 

transverse processes of the vertebrae dissected out. 

The spinal cord, is, as a \vh(.>l(\ very well ])rotectecl. Anteriorly, it lies 
at a j^^reat distaii('<» from the surface of the body; behind, a very thick mass 
of muscles fills the s])ac<^ between the vertebrae and the ])rominent spinous pro- 
cesses (cf. the transverse section thn.)Ugh neck, thorax and abdomen). The spinal 
canal, in which the cord li(^s, is closed completely in front by the bodies of the 
Vertebrae and tlie Inl(?rv(Ttebral Discs; lu^hind then^ is a space between the neural 
arches throuj^h which a knife. da^g"er or (jther sharj) instrument (e. jr. for Lumbar 
Puncture) may <Miter. I hese interlaminar s])aces are widest in the cervical region 
where the neural arches are furthest apart ; this explains why the spinal cord is 
more frequently injured by sharp wea])ons in this rejjion than in any other part^ 
In th(» U])])er dorsal ri^i^ion, the neural arches overlap each other and thus almost 
close the spinal canal posteriorly. In the lumbar reijion the arches are very broad 
and thus afford ]:)rolL'Ction to the cord. 

The closf relation of the C(.)rd to the column accounts for the frequent 
injury to the Cord in fractures (^f th(* S]>inal C\)lumn. These fractures are usually 
indirect, and occur rhiefly where a compiu'aliveh' movable portion joins a more 
fixed portit)n; i. e. at the =;tli and nth Cervical and at the 12th Dorsal and ist 
Lumbar Vertebra* *. 

The Dura Malt-r (l«»«'s not li«.' ..n the wall of the Spinal canal; a cushion, 
formed by fat, and a lar^e \ ••nous plexus lie between the bone and the meninges. 
Between the Dura M<iti*r and the (.'(^'d lirs the Arachnoid Sac filled with cerebro- 
spinal fluid: th(»sc arranv^ements ;ill'»w tlir rr>rd l^^ fnllow the movements of the 
('olumn, without friction .e..';ainsl the bone. 

As the upper limit of the spiiul e..rd, the upper border of the posterior 
arch (.)f the Atlas, is usuallv taken, i. r. tin- jm .int where the first Cervical Nerve 
emerges. Hie cord shews two tusitoiin rnl.ui^cuients in the regions where the 
nerves t(» the extremities lea\r it. 1 h<- <lireetion of the.se enlargements is more 
in the transverse than in the .nUero-p«'Nierior dicnneter. The upper or Cervical 
enlargemcMit is most marked bciwetMi thr -.th and »>th Cervi(\d Vertebrae, the lower 
or Lumbar is most marked at the iitli Dorsal X'eitf'hra. The cord then becomes 
more slender, ending in the Conus lerntinalis whieh li,vs .u the level of the 1st 
or 2nd Lumbar Vertebra. A filiform coniinuaiion of the Conus Terminalis. called 
the Filum Terminale, runs vertically downwards lo the ]«M-i.vsieum of the Coccyx. 

1lie 31 pairs of Spinal Nerves leave llie Spinal ('anal through the Sub- 
vertebral h'oramina, ensheathed in processe.s of Duia Mater, llus explains why 



I 



irnnlinuation of the lent if Fig. 5^,1 
in our figure, the nerves appear thicker outside than inside the dorsal sac. As 
the spinal cord ends al the isl or 2nd Lumbar Vertebra, the course of the spinal 
Nerves inside the canal becomes longer the lower their origin. Thus the first 
Cervical Nerve runs horizontaUy outwards, the course of the next ner\'e is more 
oblique etc; the lowest nerves run almost vertically downwards, parallel to the 
Filum Terminate. They form with this last mentioned structure and the Conus 
Termjnalis, the so-called Cauda Equina. Injury below the second Lumbar Vertebra, 
therefore, only involves the Cauda Equina, not the spinal cord. 

The spinal nerves arise by i roots, anterior and posterior; these roots leave 
the cord as root-fibres. As a ride, the posterior roots are thicker than the 
anterior; an exception is, however, found in the rst Cervical Nerve — as shewn 
in our figure ■ — . Its posterior root-fibres are \-ery slender; they may even 
be absent. 

On every posterior root is a spinal ganglion, which lies In the interverte- 
bral foramen; the posterior and anterior roots join outside. Just above the ist 
Cervical Nerve our figure shews the Vertebral Artery leaving the foramen in the 
transverse process of the Attas and running horizontally inwards. It then pierces 
the Dura Mater and enters the cranial cavity. The Dura Mater does not extend 
further down in the Spinal Canal than to the level of the 2nd Sacral Vertebra 
in the adult, and In the 3rd Sacral Vertebra in the child (cf. figure). It ends in 
a blind sac (cf. Pig. ^s.";)- ihese levels are of great importance, because injur)' or 
operation above will necessarily open the dural sac and may be followed by 
purulent Meningitis which in usually fatal. Below there is no danger of Meningitis. 
This fact is taken advantage of in operations (Kraske'sI in which portions of 
the Sacrum are removed, in order to expose pelvic organs. Of course, when 
rem'wing pi)rtions of this bone, temporarily or permanently, one has to consider 
the important nerves which should not be damaged. The Coccygeal Nerxe which 
emerges between the ist and jnd piece of the Coccyx forms with a branch of 
the ,5tli Sacral Nerve the Coccygeal Plexus which innervates the Skin over the 
Coccyx. The 4lh and sth Sacral Nerves enter into the formation of tlie Sacral 
Plexus, the former supphing the Levator Ani and Coccygeus Muscles is more 
important than the latter. Damage to the Sacral Plexus means damage to the 
floor of the Peb'is. Twigs from it also go lo the Bladder and Rectum. The 
higher up one goes, the more important are the nerves for the innervation uf 
the pelvic muscles, pelvic organs, and tower limbs (Great Sciatic Ner^'e), 




Pig. 55. Lower End of Spinal Canal in the Adnlt. 



A Figure combuied after a speciffun from a man of iS, and scleral skeletons. 
On tlie right, bones only, on the left, ligaments and nerves haze been drawn 

diagra m matica lly . 

The anatomical relati- tis make it possible to introduce a trocar or a hollow 
needle from behind, between : neural ar'.hes, into the dorsal sac, thus enabling 
one to increase the pressure :f the cerebr«:«spinai fluid in the sac. and to draw 
off some of the fluid for chemica! and microscopical examination. This operation 
— lumbar puncture - h^.^ '"^^r-^m^- f vast imp'-rtance for diagTiosdc piuposes 
in recent vears. 

Not only d- • s it yield int'-rmjin-'n .;s to the condition ••f the fluid around 
the spinal cord. b'.;t ais-- a> t- :he intra-ventricular pressure, the pathological 
changes and the presence o\ b.v teri>-. in :he «:erebraj fluid, because these fluids 
communicate through the F- :rur::r:. f M.\ -rXD:?. at the floor -M the 4th Ventricle. 

The Io\\^st p-rtion -f the •iv.r.-.! srtc i^ selected for lumbar puncture, 
btcause the ne^^dle cannot, a: 'ha: p-^ir.t. ir.-ur- the spina; cord; it mf^ts the 
Cauda Equina which Liets p;:sl> .'. v.: f \\v: way The needle should be intro- 
duced below the ;rd - ^th 1 u*? ^.•.'- \>-t» "ora. The venebra may be found by 
counting the spinous pr - » sses •'. \ r » .irvt> r'r -v. :h- 7th Cervical Vertebra, nr by 
countinv; downwards *r :r :he .-.tt.-.^hn^e::: : the ::tlt rib. A far more simple 
method -- ct. f:i:ure o' :.>:<*< ■- virawir^ - .'\r' -.r.ectini: the highest points 

of the Iliac (rests I :rs cr.e cr ssos '\\<. "iii- ' thv 4th Lumbar Vertebra. 
Slisihilv above i:. :hc:et r^ .> \\\\ s:vr. v.> : :• •:e>'- : the ;rd. In children, the 
needle may be iptroiiv.t '^i o\act*.\ -•. :::•- ntivid'.e line -.t th*=^ l~wcr border of the 
spinous process, iv. ad;:l:>. .'. <h ;.*■: St ::".' -:v.>:c1 - ths -nch "Uiside the middle 
line, because :hi stror.j^ :rev: ..•/ ''ca'nc'.:< *•• r . •sicl-rrabl*. resistance. 

If ^Mie follows :h.c .:>....! r..'c '•:: vV,..."c :h-^ v.eecle .-.t the level of the 
lower K^rder .^! the sp'.!^ ;.s ;■: vc» .-.r.vi '.*:>:: : v.slv'i: it t rw.^rds. upwards, and 
inwards. v*ne :n.-.\ v\v;c v v. i S v; l>:: ;\.'.. \ :>. v th-: stiv. ^t:s process is short, 
\this was the v .\s<^ :v. v v.* s'.\ ••*v • '. ^ ..».....•, S-, ::er :~ it-.trodtice the needle 
hori/ontalh H>\\arc.> 

In ihe ticuTc ' T . ' * 1 c.n'iS--.. ■',. ,,:i- ::.t-:ates the spx c-n the skin. 
at whicl\ the notnilc >h..;.lc. :\^ :-.:: v\u..c\i ../c; :!.:". v;.sho\i inwards. 

\\\ chiKh.cii ih,c :.eevi\ h...s ..^ . c- ,.>;;: "c "nch. in adu]ts i*^ to 
.^* ^ inches 

I h'.N tiv^mc ,»1n, nV.v w n .V..> *V.:,/ v ..' . o->s.v' .;: :::e .v'vi Sacral Vertebra. 

I !».t^ unp^'.i.* .r ' .>. *- ^•\^•. >..N .\/ • /.>».';■. ss:\t •*: K'c. ^-. Text. 





Fig. 55. Lower End of Spinal Canal in the Adult 

'.J Nat. yi/A>, 
[ Bebmui Uml(«l, London, Rchiuiin Cjimiiiiiiy Sew York. 
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Pig. 57* Region of the Neck, from in front. 
Pig. 58. Region of the Neck, from the Side. 



The Neck, which extends from the lower border of the lower jaw to the 
clavicle, and from the external occipital protuberance to the 7th Cervical Vertebra, 
may be divided into 3 regions, i paired and 2 unpaired: Anterior, Posterior and 
2 Lateral regions. The anterior region of the Neck lies between the 2 Stemo-Cleido- 
Mastoid Muscles; the lateral regions, between these muscles and the Trapezius; 
the posterior corresponds to the area covered bv the Trapezius, as far down as 
the spinous process of the 7 th Cervical Vertebra Vertebra Prominens). 

The anterior cervical region extends from the lower jaw to the upper 
border of the Sternum. This region may be subdivided into SubmaxiUar)-, Hyoid, 
Sub-hyoid « between the hyoid bone and the upper border of the th\Teoid carti- 
lage), Larj'ngeal, Tracheal which the B. X. A, subdivided into ThjTeoid 
and Suprasternal' regions and Suprasternal notch. The area between the lower 
jaw. Omohyoid and Sterno-mastoid Muscles forms a A which may be subdivided 
into a Digastric A and a Carotid A- The small sf>ace between the ramus of 
the lower jaw and the origin of Sterno-Mastoid Muscle belongs to the head.) 

Anatomists opinions differ as to whether the broad Sterno-Mastoid should 
be regarded as a boundary line or as a special Sterno-Cleido-Mastoid) region. In 
an}' case the parts described in the regions bounded by this muscle lie deep to 
it (Wde infra\ iknween the Sternal and Cla\icular heads of this muscle there 
may be a little foss^i vF*^''^^^ supraclavicularis minor . 

From the lateral cervical region a A is cut off by the inferior bell}' of 
the Omohyoid vl^tVrior A of the luvk . Iho bound.iries of this A are formed 
bv the Clavicle. Storno-MaMoid and ^^^^inv^hw^d Muscles. WTien the Stemo-Mastoid 
is very bn\ui» or present as St orn»>^i.loiviv^ Mastoid, if the Trapezius extends far 
forwards ^in some cases touching the Stonu^i.loidv^M,istoid\ then this A will be 
verv small or evo!i alvsont. 

This A i'*^ tuadt* latter o, yj. tor ligaturing the Subclavian Artery — , 
by pressing theClaxiclo ^arnt^ dvnvnwaid atui ,if m\vss^iry\ cutting the Omohyoid. 

A jv^riion of the |HvstoiuM v'oixival Koijioii nuy Iv termed. Regio-Xuchae. 



i. 




Fig. 58. Beg:ioQ of the Neck, from the Side. 

■ , SaL Siw. 




Fig. 59. Tnuuvarw Section tlintugli tlM H«ok at the level of the 
Fifth Cervitf&l Vwtebra, 



Sn><i lt\>lu lurlow. - ' . Nal. !S>m^ 



HcbuiMi UiulHtl. XitnhM. 



Vft^^mtm Wmtma. X«* V«A. 



^8^- 59- Transverse Section through the Neck at the level of the 
Fifth Cervical Vertebra. 



Frozen Section. 

This figure shews that all the important structures, T,arge Vessels, Nerves, 
Thyreoid Gland, Food and Respiratory passages are in close apposition in the 
anterior part of the neck whereas the largest spaces, external and posterior to the 
vertebral column, are almost completely occupied by powerful muscles. 

In front lies the Larynx with the Subcutaneous Pomum Adami. Its 
position can, therefore, easily be made out This section passes exactly through 
the Vocal Cords; between these the Glottis is continued backwards to a 
certain extent between the vocal processes of the Arytenoid Cartilages. These 
cartilages are joined by the Aryteno-Arytenoideus Muscle; immediately behind 
and below this muscle lies the lowest portion of the Pharynx which presents here 
the Recessus Pyriformis on either side. These recesses extend forward for some 
distance under cover of the thyreoid cartilage. In a cross-section, the Pharynx, 
and its continuation, the Oesophagus, which is usually taken as commencing at 
the 5th Cervical Vertebra, appear as a transverse slit, when empty. 

In front of the Vertebral Column and the Longus CoUi Muscle which 
lies upon it, is the strong Prevertebral Fascia, This fascia is separated from the 
muscles of the Pharj*nx and Oesophagus by loose connective tissue in the meshes 
of which Retro pharj'ngeal Abscesses readily spread downwards. 

External to the larynx is shewn the apex of the lateral lobe of the 
Thyreoid Gland with the large Superior ITiyreoid Artery which has just entered 
the substance of the gland. The Thyreoid Gland lies on the Common Carotid 
Artery, which at the point of section is covered completely by the Sterno-Cleido- 
Mastoid Muscle (cf. Fig, 6o, text). External to the Carotid Artery, and some- 
what posterior lies the Internal Jugular Vein (the right vein is usuallj' larger 
than the left, cf. Fig. 15, text. Explanation of Lateral Sinus). Between the Artery 
and Vein and somewhat posterior runs the Vagus Nerve. The Cervical Sym- 
pathetic Trunk is in apportion with the posterior part of the inner wall of the 
Common Carotid Artery. 

The foramen in the transverse process has been cut in such a way that 
it does not appear as a closed ring. In it run the Vertebral Artery and its Venae 
Comites. The 3rd Cervical Nerve which has just left its intervertebral Foramen 
appears very thick, owing to the obliquity of its section. 

Between the posterior border of the Sterno-Cleido-Mastoid and the Anterior 
border of the Trapezius, lie the superficial cervical lymphatic glands. 



Pig. 60. Anterior Aspect of the Neck, Superficial Layer. Adult. 



The Head is strongly inclined backwards. Platysma and part of the super- 
ficial cerx'ical fascia coi'ering the right Sttrno- Mastoid Muscle have been removed. 
The right Sterno-Mastoid Muscle has therefore dropped backwards. 

Under the skin lies the Platysma, which, converging from both sides, only 
reaches the middle line at the chin; it therefore does not cover the anterior 
cer\ncal region. Deep to it is the superficial layer of the cervical fascia which 
is important because it pulls the Sterno-Mastoid Muscles towards die Middle line, 
When the fascia is divided. — as necessary- for dissecting purposes — these 
muscles drop backwards and outwards. They cover, as is well seen, in Fig. 59. 
when in their natural position, the large vessels of the neck at a much higher 
level, than after dixision of the fascia. 

The Anterior Jugular Veins, anastomosing al>^ve with the Facial Vein, 
end below in the jugular venous arch which connects the 2 External Jugular 
Veins, This communication usually j^visses behind the Stemo-Qeido-Mastoid 
Muscles. In some cases, the Anterior Jugular Veins terminate by joining one of 
the Jugular \'eins. 

The next layer comprises the Infnihyoid Muscles; the Stemo-Hyoid 
converging alxno. tlie Stenu^ lli\ rovMd. cv^nverging below. Thus, in the middle 
line a s^xice is tornuHi which is brvvidost * . inch at die mid-point between the Hyoid 
Bi'^ne and Stonuun. I ho dtvp ^.vrvioal t\\soia envelopes these muscles and covers 
in this s|\uv. Wlien rhis t\iscivi is viivided. the muscles mentioned sink downwards 
and outwarvls. thus o\[v^^ip.g I arynx. Isthmus v^t lli\Teoid Gland and Trachea. 

In the SulMuaxillan Roviiv^n the anterior lollies of the Digastric Muscles 
ivnvor\ix^ tvnvarvis :ho chin : Ivtwtvn t.u^^^ the MvU^Hvoid Muscles and their 
nuxiian ra^xlio arx" visible: v^vir tiv^xirx^ n!*.ows a lymphatic gl;uid in this region, 
whiv^h is Uv^ uiuN^tnn\vMv Iho at:av!rv.or.t v^t the intermediate Tendon of the 
lMg;witrio tv^ tho Hxv^ivi R^:\o varios: it is either vvnitui dv^wn by an 2q)oneurotic 
iXMttiuuation v>f U\e lasv la v^t the tw^iso'e which is fixed to the hvoid bone, or 
the aiuerivT Ivlh aviM\N j\^nl\ ti\^tn the hxv^ivt Iv^ne, either in a tendinous or in 
a nuisvnilar v^ri>i\i\. 

The vlisuuvvv N^tw^vn ;he it\te*,^n<\iiate tet:vk>n ami die hvoid bone also 
varit^i thvi^ ihe v^iv.auvv '^x »v.v,v*\ \;u\ive: .r thrs tij:uni^ :h.in in Fig. 05, 

IUu>;\e aw twei \\\\h vN\aNXN^:\ar,\ o\vv ;he l\^tra:rv Adjuni and die space 
iHHWT^nx the IhwwMvl v\uu^vi;v at\vi vhe Hw^iv; lv^r,e- 




Fig. 60. Anterior Aspect of the Neck, Superficial Layer. Adult 
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61. Anterior Aspect of the Neck, Deep Layer. Adult 
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Fig. 6i. Anterior Aspect of the Neck, Deep Layer. Adult. 



Position o/ lite head as in last figure. The Sufierfictal Veins are left as sitttitps, 
both Sterno-Cleido- Mastoid Muscles are cut off near their attachments; on the 
left side, Sterno-Hyoid, Sterno-Tbyreoid and upper belly of Omo-Hyoid Muscles 
hai-e been removed. Both Submaxillary Glands hare been taken away: removal 
of the right Digastric Stylo-Hyoid and Mylo-Hyoid Muscles has given a good 
exposure of the floor of the mouth from below. 



The Common Carotid Artery enters the neck behind the Sterno-clavicular 
articulation, externally to Trachea and Oesophagus. Slightly inclined outwards at 
first, it soon runs vertically upwards, without giving off any branches. At the 
level of the upper border of the Thyreoid Cartilage, it divides into External and 
Internal Carotid (just below the bifurcation, is the most suitable spot for liga- 
turing the Common Carotid, because it lies superficially here being covered only 
by skin, Plaiysma and Superficial Cervical Fascia). When the fascia is incised, 
the Sterno-Cleido-Mastoid Muscle drops backwards. External to the Artery lies 
the Internal Jugular Vein, which, when filled, covers iJie outer aspect of the Artery. 
It receives the Superior Thyreoid Vein and. above the bifurcation of the Carotid, 
the Facial Vein; the Carotid Artery and Jugular Vein are enclosed in a common 
fascial sheath (Carotid sheath); they are crossed by the Omo-Hyoid which runs 
downwards and outwards. In front of them lies the Descendens Hypoglossi. 
Between the Artery and \e\n, somewhat posteriorly above, but more anteriorly 
below runs the Vagus Nerve, External to the Jugular \'ein, the Phrenic Nerve 
descends on the Scalenus Amicus Muscle. 

The size of the Thyreoid (xland varies considerably according to the 
frequency of Goitre in certain districts. The isthmus connecting the ; lobes lies 
on the trachea, covering the 2nd. 3rd and 4th rings. It may, however, extend 
higher up or lower down (cf. Fig. 62), It often gives off a process upwards, the 
Pyramidal Lobe {Pyramid of LaloueiTE) ; this lobe, as shewn in our figure, may 
also arise from one of the lateral lobes ; it often runs to the Hyoid bone. The 
isthmus, being fixed to the trachea by connective tissue, follows the movemenu 
of that organ. This is of importance in the diagnosis of tumours of the Neck. 
The lateral lobes are covered by the Sterno-Hyoid, Stemo-Thyreoid and Omo- 
Hyoid Muscles. Their size varies markedly. They receive blood from the Superior 
ThjTeoid Arterj- a branch of the External Carotid and from the Inferior Thyreoid 
Artery, which arises from the Subclavian and runs upwards behind the Common 
Carotid. 

The Larynx is subcutaneous, the Trachea lies under the skin at its com- 
mencement but runs to a deeper level the nearer it approaches the Thorax. In 
front of its upper portion is the Thyreoid (iland; lower down, fatty tissue; at 
this point the Thymus is just visible above the sternum in children. 





Fig. 6a. Front View of the Neck, Deep Layer. Child. 



Child a few months old; head inclined backwards. On the left side, the super- 
ficial structures are displayed after remoi'al of the Platysma : on the right side, 
the SternO'Cleido-Masioid has beett cut off mar its attachment. The Sternum 
has been remained between the middle of the Manubrium and tlie base of the 
Xiphoid, and with it the 2nd, frd, 4th, yth, 6th Costal Cartilages. 

The chief difference in this part between the adult and the child, is the 
ThxTnus which is large in the latter. This gland continues its development till 
the 2nd year, then degenerates or remains stationary* till pubert}-. After pubert\*. 
it disappears rapidly: its l«>bes undergo fatty degeneration; there are, however, 
always masses of fat containing a few remains of this glandular tissue present 
even in the adult. The shape of the gland varies much. There are usually 
2 longitudinally placed lobes which are p-^inted above. The limits of the gland 
are: the level of the 3rd rib. and the lower border of the Th\Teoid Gland. Below 
the Thymus is in relativ»n with the Pericardium, its middle portion is covered by 
the Sternum: between its outer portion and the thoracic wall, the pleural ca\ity 
and the lungs find their way. .\l»ve the pericardium, this gland is an anterior 
relation of the Arch of the Aona, Supen«»r Vena Cava and Innominate Veins. 
At a still higher level, it lies on the Trachea being separated from the skin by 
Stemo-Hyoid and Sterno-Th\Teoid Muscles: a: this pMnt it becomes an internal 
relation to the Innominate .\rter\-. Carotid .\rter\- and Internal Jugular Vein. 

This figure also shews s^>me «^f the Lymphatic glands of the Neck 
and Thorax. 

The chief lymphatic channel, the Thoracic Duct, commences in the ab- 
domen, usually opjx^site the isi l.umlxir Vertebra Receptaculum Chyli. cf. Fig. 141^. 
It runs vertically upw,vrds or* the right of the Aona, passing through the Dia- 
phragm, and King ir^ t!ie Tliv^r^x between the Aorta and Great AzA'g^os Vein. 
Opp^>site the Ixxiy of tlio -tli Corvici' \'enebra it *\rches over the left Subclavian 
Anery auvi o^x^ns ir.to tlie loft Sv;K'.»ivian Vein of. Fig. r; . The ccrresponding 
structure vmi the r!c*^t is tl.o shor. riiiht I ymph.irio Duct which opens into the 
right Sulx^lavi.ir. \'oir.. I ho \:To.it ';y::roh,»tio oh.i::nel c^n the right side is formed 
by the iunv^tiv^n v^t tho Urv^r.o*r.,i'. \Ux:i,-.sti:\-,',. 1;:v:^.:!.ir arid Subclavian L\Tnphatics; 
on tho loft, tho rhv^r»»vio IXivt rtvoivos tho '.oft lug".:\ir .uid Subc]a\ian L\Tnphatics 
which o»uT\ tho 1\ nmh !ro:r. tV.o lio,\v: ,ir.v: u-oix^r oxtremitv. These last mentioned 
channels may v^|hm^. s<^|\vr,-,to"\ irto tho voir.^v 

IVtwtXMi tho .* lvV,ios v^f tV.o I'^.c^^striv^ the Submental Glands are shewn; 
vM^ tho Subnuxillarv ii'.i^ui. tVtO S;:lyr.,*x:'.V*rv l.\^t>'4>hatic Glands are visible: at 
a lower lovol on tho lr.:ov:\i' 1;:v:v,',ir Voir, tho St:tx^c:.\! Cervical Glands are seen 
vUiv^rx^ alxnit this jC^xnip ::\ l-.j^ . ;. toxt 

v'^n tho lot; sio.o, svv^^o > f tho l":or:or lVo"o Cervicu Glands vcf. Fig. 115, 
to\t\ atui tir,aVi\ tho S;o*, ;*,/ \/,„vo,> ,;:v showf: ll^ose l:e ne^ar tfie Internal 
Mammarv ,\rtov\ ,r,u', -ts \ or,%o Cx^r.v:^^ 'o;;t ,;:v rot four.vi it": all the interq>aces. 
Thoir offort^nt vosnoN ^^ tv> tho :n<v.i,ts:t:t,r» i^'uno^^ to the gr^u hinphatic ducts 
iind to tho lynt|>lwtu^ ^^f tho t*,ov"k ,ot. Fi^ t:s . 




Fig. 63. Upper Triangle of Neck: Lymphatics. 
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Fig. 63. Upper Triangle of Neck: Lymphatics. 



The Platysma is almost completely removed. The Cervico- Facial and Cervical 

Nerves are cut short. The lymphatic glands have been drawn accurately from 

the specimen (an old man), the lymphatic vessels with the aid of StahI^s 

investigations. 

Recent investigations have shewn that the number and the position of 
the lymphatic glands in the submaxillary region do not vary as much as in the 
other parts of the body (e. g. Axilla and Groin). There are usually only 3 glands, 
which we call anterior, middle and posterior. They all lie above the submaxillary 
gland. The anterior is usually the smallest and lies next to the Submental Vein 
on the Mylo-Hyoid Muscle; the middle is nearer the border of the jaw and 
usually touches the Facial Artery: the posterior lies near the Facial Vein, either 
immediately behind it, or nearer the angle of the jaw. 

A second group of glands lies between the anterior bellies of the Digastric 
Muscles. Their number is less constant; but one can make out a superior set 
(small glands, the upper submental glands) and an inferior set (the lower sub- 
mental glands) often consisting of only one large gland (cf. Fig. bz). 

The efferent vessels from the upper submental set go partly to the lower 
set, partly to the anterior submaxillary gland. From the lower set the lymph 
travels to the Anterior Submaxillary G-land and partly to the deep Cervical Glands. 
The typical arrangement for the submaxillary lymphatics is as follows: lymph 
goes from the anterior gland to the middle, thence to the posterior. Only in a 
few cases, does it go directly to the deep cervical glands. Of the efferent vessels 
from the posterior submaxillary gland, our figure shews the superficial channels 
running to the cervical glands, but also one vessel going to an Inferior 
Parotid Glaud. 

A portion of the superior deep cervical glands along the Internal Jugular 
Vein and the Carotid Artery is shewn in the figure. They receive lymph from 
the Submental, Submaxillary, Lingual and Parotidean Glands, i. e. indirectly from 
the whole Face, from the Skull Cavity, Larynx, Pharj'nx and Thyreoid Gland; 
this explains why they become enlarged so very frequendy in disease. 

The lymphatics of the lips (cf. Fig. 115) are important, in consideration 
of the frequent occurrence of epithelioma. We need to distinguish between the 
lymphatics of the skin, and the lymphatics of the mucous membrane. The vessels 
from the mucous membrane of the lower lip (2 — j inches) usually go to the 
middle submaxillar)' gland, into which the vessels from the upper lip {1 to 
2 inches) frequently open, the latter may also pass to the posterior sub- 
maxillary gland. 

The subcutaneous lymphatics vary more widely; these entered beyond the 
middle line to a greater extent than the submucous vessels {2—4 subcutaneous 
vessels go from the lower Up to the submental glands). The lymphatics of the upper 
lip usually go to the middle submaxillary gland; in a few casesto an inferior 
parotid gland or even to a superficial cervical gland on the Stemo-Mastoid. As 
epitheUoma of the lip usually starts at the junction of Che skin and mucous 
brane, and as iIil- lymphatic areae meet here, all gUnds and also tliose of the 
opposite side demand consideration. 




I 



Pig. 64. Situation for Ligature of the Lingual Artery. 



The Submaxillary' Region and the sunonnding parta are exposed by remot^al of Platysma, 
Lymphatic Glands, small Xen'es and Fasciae. The Suhwaxillar\' Gland has been thrown upwards 
and appears to be composed of 2 portions, because the Facial Arter\' holds the deep portion in 
position. A piece has been taken (tut of the Facial Vein : this enables one to throtv the gland 
upwards more easily, and gii'es a better rieiu of the deep structures. Specimen from a man 

aged 40. 

The Lingual Artery s«K>n tlisappears, after its .)rigin from the External Carotid, 
under rover of the Hyogl(»ssus Must le and runs forwards parallel with the hyoid bone 
accompanied by two Venae C< unites. The r«»ur^e of the Hypoglossal Nerve is similar: 
the nerve being, however, at a higher level and superficial to the Hyoglossus Muscle. 
The Sublingual Vein atc<»mj)anies the nerve. This nerve forms a small A together with 
the border of the Mylo-Hyoid Muscle and the posterior belly of the Digastric. In this 
A, the Lingual Artery (an be lied, after divisitm t>r separation of the fibres of the Hyo- 
glossus Mus( le, as shewn in our figure. 

Another point is suitable for ligaturing this artery, which is so frequently tied in 
operations for rem«nal of the i«»ngue. The vessel may be ligatured in its course between 
the External Carotid Artery and the L>order (»f the Hyoglossus Muscle below the posterior 
belly of the Digastric. The place fir>t mentioned is nitjre superficial and more accessible, 
and would be preferai>le, if the artery had not given off its main branches as is fre- 
quently the case. 

The Facial Artery runs — in a tortuous o»urse — , behind the submaxillar}- gland, 
emerging between the glanil ami the b«>rder -'f the lower jaw uf. Fig. 63) and extending 
on to the face along the anterior border nf the Masseter. The artery is frequently 
embeddetl in the gland and ensheathed in the fascia (»f the gland. This accounts for 
the fact, that in removing the suinnaxillary glanti, the Facial Artery is so often damaged. 
The Facial Vein passes in fri>nl «'f the glanii. 

The Commt»n Carotid Artery bifurcates into Internal and External at the level 
of the upper border of the Thyreoitl Cartilage. l>n it rests the Descendens Hypoglossi 
Nerve. Behind the Kxternal Carotid, the Superior I^iryngeal Nerve ^from the Vagus) 
emerges: this ner\e divides int.- an outer ami an iiuier branch, the former to supply 
the Cricothvreoid Muscle, ilie laiior sensati<»n inside the larvnx. 



ig- 65. Larynx opened from in front. 



The J^nrngeal Regit'*! ;»; ■; ";.;»; .;<.y./ ,> :.:.< /'cc*i cvposed, and the Larynx slit open in 
the middle line hcticcc*: :hc .";i v.-vi . ;./ .:g.}^':t'*:: ,:r:.i :hc upper border of the cricoid cartilage, 
a xvcii^e placed hft:ccc^; :hr 2 -..:.: cs .' r.c /vwr ;.; i::r::.]j^e keeps the lan-nx open. (This 

':.:s v.v !'cr*: ,2*,::^': ;v :':e /:g7/feJ 

Tlus figure shews the aspt\ i scon in I .ar\ r.ci^-fissure or Lan*ngotomy, an operation 
which is perfonnod t\M tl\e lemoxal vM' KuM\ceal Tununirs. when the neoplasm cannot 
Ih^ oxtir|\\li\i by the tiansbiucal endolajAngoal methvHl. 

The middle of the lannceal lecivM^ i> i.ot coverevi bv muscles. Under the skin, 
is siH.^n the cei\ical fascia \\\ its ii.t;nu:o ccr.iicciiv r; with the lannx. Immediately, mider 
the fascia, is the rh\u\^ivl v\iif.l.^gc Ir. >v:i.e vases. :here may l>c a bursa over it The 
Antoiior Jugular Vein is son\et*.mes \en large Tlu^ie are no other important structures 
within the area of v^perativMv 

This figuio alst» shews that High FvacV.eotomy is only pi>ssible, owing to the 
^M^sitiv^n of the thuwMd gland, aftei the lsthmr.< of iV.e Th\n>oid Gland has been divided 
or puslieii downwaixls. 
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Fig. 66. Lateral Aspect of the Neck. Oeaophagiis. 
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V'ig, 66. Lateral Aspect of the Neck. Oesophagus. 

Tke outer region of the neck in a man, aged jo, was exposed by a large window- 
section. Platysma, Superficial Nerves, Facial Vein and lymphatic glands were 
removed. The Sterno-Cleido- Mastoid Muscle was drawn backwards, the Thyreoid 
Gland and the muscles near it forwards, in order to shew the Oesophagus (red). 
The Sympathetic is white; the head is rotated to the right and inclined 
backwards. 



The Oesophagus lies between the Trachea and the Vertebral Column, 
surrounded by loose conective tissue which allows its dilatation and movement 
upwards and downwards. It begins at the 6th Cervical Vertebra (cf. Fig, i) and 
passes downwards behind the Trachea, deviating somewhat to the left. This is 
the reason why the left side is usually chosen for operating. An incision is made 
along the Anterior border of the left Stern o-Mastoid Muscle between the level 
of the Cricoid Cartilage and the Suprasternal Notch; after division of the Platysma 
and Superficial Cervical Fascia, the Stemo-Mastoid is drawn outwards, and the Omo- 
Hyoid Fascia divided, — also the Omo-Hyoid Muscle if it cannot be drawn 
downwards. One now proceeds between the Carotid Artery, which is pulled out- 
wards and the Thyreoid Gland and the Sterno-Hyoid Muscle which cover it When 
the gland is very large, it may be necessary to remove the left lobe, in order to 
have sufficient room. Deep in the wound, the Oesophagus can be recognised, 
by its longitudinal pale red muscle fibres, in front of the vertebral column and 
Longrus Colli Muscle. The Oesophagus can be opened between the Superior and 
Inferior l"hyreoid Arteries; if it is desirable to open the Oesophagus at a lower 
point, the Inferior Thyreoid Vessels are divided between a double ligature. In 
order to avoid the Recurrent Laryngeal Nerve, the canal is opened along its outer 
wall ; the cervical portion of the Oesophagus can thus be exposed, a stricture or 
cancer removed, and an oesophageal fistula made by sewing the edges of the 
himen of the Oesophagus to the skin. 

The anatomy for the operation of removal of the Thyreoid Gland is similar 
{cf. Fig. 67). 

At the bifurcation of the Common Carotid Artery lies the Carotid Body, 
composed of a delicate plexus of blood vessels and sympathetic nervous tissue. 

Its functions are not known. 




Pig. 67. Outer Region of the Neck. Snbdairian Triangle. 

The head is rotated to the right. Platysnta and a portion of the SupracLxri- 
cular Nerves have been removed, tite lymphatic glands have been removed in cyrder 
to simplify the figure ; the course of the chief lymphatic tracts has been indicated. 

Under the skin we distinguish a Superficial and Deep Cervical Fascia 
separated from each other b\' kx^se connective tissue, which stretches across the 
space between Stemo-Mast«^>id and Trapezius Muscles. The Supraclavicular Nerves 
become subcutaneous by piercing this fascia. 

For the removal of tumours and especially, for the removal of diseased 
lymphatic glands, a longitudinal incision is made along the posterior border of 
the Stemo-Mast<^>id Muscle, the External Jugular Vein is di\ided. This vein runs 
downwards from the lower end of the Parotid <jland across the Stem«>Mastoid 
and Om^-^-hyoid, to pierce the Omo-hyoid Fascia and open into the Subcla\"ian 
Vein. Of more importance is the Spinal Arcessi.>r\' Xer\'e. Elmerging at the 
fy>sterior border of the Stem^>-Mastoid. this nerve runs obhquely downwards to 
the Trapezius. 

As it crosses the area of operati^m. it cannot always be avoided: injure- 
to it may cause paralysis of the Stern^.^-Mast-jid and Trapezius Muscles; but not 
in ever}' case as both muscles receive fibres from the jnd, 3ri and 4th Cer\ical 
Nerves which may run separately t«-» the muscles and independent of the Spinal 
Accessor\-. 

The Brachial Plexus emerges through the slit between the Scalenus 
Anticus and Scalenus Medius Muscles. < n particiilar importance is the position 
of the Phrenic Xer\'e. Deriving its fibres from the 4th Cervical Nerve, as well 
as from the 3rd and 5th, it runs obliqueh inwards, superficial to the Scalenus 
Andcus Muscle. At this point, oehind the p?s:enor b«?rder of the Stemo-Mastoid 
Muscle, it can be best stimulated electricjJiy. 

W'hen the cLiviculjr p rnon of die S:emo-Cleid*?-Mastoid does not extend 
far backwards as in our figure the Intern jJ Jugular \'ein is \Tsible at its posterior 
border. The SuprascapuLu- Arter> which either c.^mes from the first, or from 
the 3rd part of the SubolaWan Arterw takes wi rather high course in this 
specimen; as a rule, i: lies behind the clavicle of. Fig. oS . On the other 
hand, the Transversaiis Colli A^er^• mns usu^illv at a higher level than in 
our figure. 

The most important ^vHnt, jus: atvn e the Cuivicle. is where the Subclavian 
Arterv* and Vein leave the Ihv r.ix. As«.e:.diniC ou: of that oa\ir\\ thev form an 
arch over the first rib on their way :o the .ixillo. The Vein is in front of, the 
Aner>* behind the Scilenus Atuious Musvle. The Vein is fixed to the first rib 
and to the clavicle b\ tense v.vnnevtive tissue: it cannot, thert^fore, collapse, when 
punctured ydanger of air on\K4is:n . I ust alv\ e the clavicle, it receives the Supra- 
scapular Vein. The i.la\ icle and firs: Rib for:t\ the gate thtvu^h which the Neuro- 
vascular Uundle luss^^s into the ann, nuw: external and ^v>sterik^ v^ughest-up^ being 
the nerves; then v.vnu^s the avter\. and v^^ the inner side ai\vi mc^ anterior, 
the vein. 

The large I yu\^>l\atic Tracts aie i'o. Mack; the Ihvuacic IXict c^pens at the 
junction of the left Sulvlaxiau auvl lutemal Ixi^ular Wit^ llik IXic: receives 
the Jugular ami SuU la\ iau I mu^xIuuc luiukx WIuhi it^\\v^\uvj: tl;o deep cervical 
glands, which are v.^ \ei> tt\\|uvHUt> viiM\4sM\l ^v t bv^ iv^n\ tt^nx^ i* aN\a\^ a danger 
of daiua^t" to thisi uuv^t uuiKHiaiu ^>mj>hatic uaa x>t tl^ U\^. 
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Pig. 67. Outer Region of Neck. Subclavian Triangle. 
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Fig. 68. Outer Region of Neck. Upper Cervical Gajiglia of Sympathetic. 
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Fig. 68. Outer Region of the Neck. Upper Cervical Ganglia of 
Sympathetic. 



The head of a male, aged }0, is- turned to the right, and drawn backwards. 
A large window has been made in the skin, the Platysma and External Jugular 
Vein have been remolded, the Sterno-Cleido- Mastoid Muscle and Internal Jugular 
Vein drawn Jorwards, and the Trapezius pulled backwards. The Thoracic 
Duct is white, the Sympathetic Chain and, its Ganglia are orange (by mistake, 
the Spinal Accessory Nerve has been drawn superficial to the Great Auricular 
Nerve: it should be the reverse). 



In Fig. 67, the parts are in their natural position ; in this figure, the deeper 
structures have been exposed by drawing the superficial muscles apart; the In- 
ternal Jugular Vein, which really lies external to the Carotid Artery, has been 
pulled inwards, the Sympathetic Chain begins with the Upper Cervical Ganglion 
which is */s^ inch, long, and 0.3 inch, broad; its upper end lies opposite the trans- 
verse process of the 2nd or 3rd Cervical Vertebra ; its lower end, opposite the 4th, 
5th or 6lh Cervical Vertebra. At its lower end is seen the sympathetic chain 
which goes to the Inferior Cervical Ganglion (cf. Fig. 70}. This Ganglion varies 
in size and may form one mass with the ist Dorsal Ganglion, it lies on the head 
of the ist rib at its point of articulation with the body of the ist Dorsal Vertebra. 
The sympathetic chain frequently forms a loop around the Subclavian Artery 
(Ansa of ViEUSSENS). Between the Upper and Lower Cervical Ganglia lies the 
middle Cervical Ganglion in front of the Inferior Thyreoid Artery, which may 
also be surrounded by a loop of sympathetic fibres. The Sympathetic Chain hes 
behind the Carotid Artery, and is fixed to the Vertebral Column and the Pre- 
vertebral Muscles. It therefore does not move with the Carotid Sheath, in the 
same way as the Vagus. When ligaturing the Carotid Artery, there is no need 
to trouble about the Sympathetic but one has to take care not to include the 
Vagus in the ligature with the Arterj'. 

The Sympathetic is. therefore, in a well protected position, and rarely 
damaged in accidents, or during operations (removal of tumours). In recent years, 
the Sympathetic has been divided and more or less removed (Superior Cervical 
Ganglion etc.) for Epilepsy, Glaucoma and Grave's disease. The Sympathetic 
can be exposed by a longitudinal incision along the anterior border of the Sterno- 
Mastoid Muscle; the Carotid Artery, Internal Jugular Vein and Vagus are drawn 
adde. This proceeding is inconvenient, because the thin-walled much distended 
vein is held by the retractor. If one operated along the posterior border of the 
Sterno-Mastoid drawing the muscle with the vein inwards, more room is obtained ; 
if the incision has been continued downwards on to the clavicle, the lower Cervi- 
cal Ganglion can also be removed, after having freed the clavicular head of the 
Sterno-Mastoid from its attachment. The latter operation, however, is difficult, 
because the Vertebral Vessels may lie up against the Ganglion near the Apex 
of the Pleura (cf. Fig. 70), This should on no account be injured. 

This incision is the best for ligaturing the Vertebral Artery before it 
eaters the foramen in the transverse processes of the Cervical Vertebrae. 
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Fig. 69. Larynx from behind 



from the body of an old woman, the enlarged Thyreoid Gland (Goitre) wan 
removed with the Larynx and the Trachea, and kttrdened in Formalin; only a 
small portion of the Oesophagus remains; the posterior wall of the Larynx is 
dissected. The Parathyreoids are orange, the lymphatic glandu, red. The larger 
left lobe of the Thyreoid Gland caused the Trachea to rotate around its axis. 
The Recurrent Laryngeal Nerve has been drawn aside, on both sides, in order 
to more clearly show its branches. 

The topographical pi^sition of the Thyreoid Gland is shewn in Fig. 6. 
Fig. t)o indicates those structures which must be divided in exposure of the gland. 
ITie topographical relations at the point where the Superior Thyreoid Artery 
enters the gUnd, are most important (cf. Fig, bt). The difficulty in removal of 
the Thyreoid Gland is to avoid the Recurrent Laryngeal Nerve, injury to which 
causes paralysis of the Vocal Cords. This nerve ascends in the groove between 
the Trachea and Oesophagus, supplies these structures and enters into the formation 
of the Oesophageal Plexus (Plexus Gulae). It then follows the Inferior 'Thyreoid 
Arter)', in some cases running upwards in front of the Artery, or — more often — , 
it passes between its branches at the point of bifurcarion; it only lies in a 
few cases behind this vessel, always closely applied to the Thyreoid Gland. For 
the removal of the gland, the nerve must be freed, and great care taken, to 
avoid inclusion with the ligature for the Artery. It then passes under the Inferior 
Constrictor Muscle and ends at the Crico-Thyreoid articulation by dividing into 
its terminal branches; one of these joins the descending branch of the Superior 
Laryngeal Nerve, thus forming the loop of Galen ■ — Ansa Galeni — , the other 
supplies the muscles of the Larynx, except the Crico-Thyreoid. This muscle is 
supplied by the External branch of the Superior Laryngeal Nerve (cf. Fig. 66}, 
whilst the bulk of that nerve pierces (internal branch) the Thyreo-hyoid Membrane 
together with the Superior Thyreoid Artery and supplies the laryngeal mucous 
membrane with sensation. 

Of great practical importance are the Parathyreoid Glands, When enlarged 
or the seat of a tumour, they may cause great diagnostic difficulties. 

Usually, their position is as shewn in the figure near the Thyreoid Gland; 
but there may be Parathyreoids anywhere between the frenura of the tongue and 
the hyoid bone, and between the lower border of the Mandible, the Oavicle and 
the Trapezius Muscle. 
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Fig. 70. Apex of the Pleura. 



FfotH the neck of a man, aged 40, both clavicles have been removed, Trac/iea 
and Oesophagus cut off, and the important vessels and nerves displayed in their 
relation to the apex of the pleura (which is coloured light blue). On the left 
side, special attention has been paid to the Veins and the Thoracic Duct; on 
the right side to the Arteries and the Nerves, in particular, to the Sympathetic. 

The apex of the Pleura ends exactly at the level of the ist rib. This 
rib which forms with the Sternum and ist Dorsal Vertebra the upper apertnare 
of the Thorax, ascends behind, in an oblique direction. The slope of the apex 
of the pleura, and the lung within it, corresponds to that of the rib mentioned. 
An instrument, introduced immediately above the first rib, horizontall)' backwards, 
will therefore open the pleura. By percussion, one can also prove the presence 
of resfjnant lung about one inch above the clavicle. Despite all this, it is wrong 
to say that the pleural cavity extends everywhere beyond the upper aperture of 
the thorax. Normally, it passes above the level of that inclined plane only at 
one spot, at the middle of the ist rib, and only to the extent of '/» inch. Strands 
of connective tissue keep the apex of the pleura in position ; this fascia runs from 
the Cervical Vertebrae and the neck of the first rib to the apical pleura. 

The large vessels and nerves which pass through the upper aperture of 
the Thorax to the head and the upper limb, and the Nerves which go from the 
neck to the arm are in close relation with the apex of the Pleura, Internal to 
the latter, on the right side, the Innominate Artery, on the left, the Subclavian 
Artery passes. The Innominate Arten,' bifurcates into Common Carotid and Sub- 
clavian either behind the Sterno-Clavicular articulation or at a higher level. The 
Subclavian ;\rtery arches o\-er the apex of the Pleura, leaving it at the Scalene 
Tubercle on the first rib. The Internal Mammary Artery which arises from the 
Subclavian, before it passes between the Scalenus Anticus and Afedius Muscles, 
is also in relation to the Apex of the Pleura; external to it is the Phrenic 
Nerve. The Inferior Cervical Ganglion (cf. right side of the figure) lies on the 
apex, between the Longus Colli Muscle and the arch of the Subclavian Artery, in 
front of which the Vagus descends (also in relation with the apex of the Pleura), 
Both Innominate Veins, formed by the Internal Jugular and Subclavian Veins 
are also relations of the apical pleura, on which the Brachial Plexus, — 
external to the Subclavian Arterj' — , rests. l,astly. the Pleura lines the inner 
border of the Scalenus Anticus Muscle where it is attached to the first rib. 

Disease of the Pleura can, especially on the right side, affect the Recurrent 
Laryngeal Nerve. 

The fact that so many structures of vital importance are in close ap- 
position within a small space renders removal of tumours, growing in that region, 
and ligature of the vessels very difficult and even dangerous. Apart from the 
posability of injury to the vessels and nerves in the neighbourhood, there is danger 
of opening the Pleura. 



Pig. 7Z. Course of the Main Vessels and Nerves to the Arm. 



The head is turned to the left, the arm drawn downwards, slightly abducted 
and rotated outwards. The Platysma and the clavicular portion of the Pecto- 
ralis Major have been removed, A piece has been excised from its sternal 
portion, its origin and insertion being thrown inwards and outwards respectively. 

Between the clavicular portion of the Pectoralis Major which usually arises 
from the inner half of the Clavicle, and the origin of the Deltoid from the outer 
third of that bone, a A space is left in which the Cephalic Vein disappears to 
join the Subclavian Vein (for further details cf. Fig. 76, text). 

The Subclavian Vein, Artery and Brachial Plexus pass under the 
Qavicle (as if it were a bridge!) from the neck into the Axilla. The Vein, sepa- 
rated from its Artery on the ist rib by the Scalenus Anticus Muscle, lies on its 
inner aspect, lower down. Externally, and partly behind the artery is the Brachial 
Plexus which soon surrounds this vessel. The Neuro- Vascular bundle is almost 
completely covered by muscles, even when the latter are ill-developed. Proceeding 
directly backwards, without interfering with the muscles, separation of the 
clavicular portion of the Pectoralis Major from its origin, is necessary. 

The following surface m^irking can be used for ligature of the Subclavian 
Artery in this region. Take the midpoint of the Clavicle; the artery lies at a 
finger's breadth interval from this point. 

Above the upper border of the Pectoralis Minor, the Subclavian Artery gives 
off two branches which are not shewn in our figure: the Acromio-Thoracic and 
the minute Alar Thoracic (Thoracica Suprema). The anterior Thoracic Nerves which 
supply the 2 Pectoral Muscles run with the former vessel. They perforate the 
costo-coracoid membrane. 

Lastly, we mention that in our figure — and this is not uncommon — 
there is a gap between the sternal and the clavicular portions of the Sterno-Cleido- 
Mastoid Muscle in which the Internal Jugular Vein is visible. 
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Piggs. 73 and 74. Relation of the Capsule of the Shoulder- Joint to the 

Upper Epiphyseal Line. After von Brunn. 



Fig. 73. Frontal Section through the right Shoulder-Joint of a 
boy aged 8 years. Arm abducted to a right angle. 

ArfPi placed Iiorizontally. Seen from in front. 

Alx>ve, on the outer side, the Capsule of the Shoulder-Joint does not 
extend as far as the Epiphyseal Line, but on the lower aspect the Capsule passes 
beyond die Epiphyseal Line <^n to the inner side of the neck of the Humerus. 
At the point marked ^, the thin dark line shews how the Capsule is reflected 
so that Se^xu-ation of the Epiphysis does not necessarily open the Joint-Cavity. 



Fig. 74. Horizontal Section through the left Shoulder-Joint of 
a boy aged 8 years. Arm abducted to a right angle. 

Arm placed horizontally. Seen from above. The section passed directly below 
the Spine of the Seaptdla and touched the lower border of the Acromion 

Process. 

The relation of the I a[>sule :o the Epiphyseal Line is the same on the 
anieriv^r anvi |v\steriv^r as'jxvts, a^ it :s IV.ow of. Eig. 13. It is true that the 
lvMi\t-ia\\iy exteiuis lv\v^:.d this Ivuiuiarv v^r^.ly bevMuse the Capsule^ arising 
frvMW the Anivular <. arti^.i^o. is .itt.Kiuv. tor Sv^::u^ disr.vnoe to the Cartilage or 
tv> the IVm\o\ 

The Ki^:phv>^\r, \ ::u\s Fp:x\h\^\i' K^utivi-ines .^r Eptphx^seol Cartilaginous 
l>*is<^ arx^ ot \:rx\\: -r.v.v *t,i::vv t\^: r.v-x rvMs^^rs. The longitudinal erowth of the 
ior,^ lv^rxO> :,ikos iv/.vV vh;ot"\ t :*.'. ? \/.;:s:\t*y, .i: these lineSw L e. a£ the 
R^>sio,;.,r, V a:til,u:v Vt\\<vr, tV,o *,\,;\^\vs sii.At: ,.'ui the Ercpiiv^sssw This gTx>wing 
|N5\\vs5^ is t'^^yv^AlA v,\;:v<\', a; rv.K •. :n *: ,.: . r. :ho .^ther hand. :: is esfwcaalh- 
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Fig. 73. Frontal Section through the right S^oulder-Jolnt of a boy a^d 8 years. 
Arm abducted to a right angle. 

Nftt. Size. — After VOK Brusn. 




Fig. 74. Horizontal Section through the left Shoulder-Joint of a boy aged 8 years. 
Ann abducted to a right angle. 
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Fig. 75. Anterior Relations of the Shoulder-Joint. 

Kill, Si/r. 



KeliiiiHii Liiuil.'<l, |j>i 



Iteljiudii l-ompHuy, New York 



Fig. 75. Anterior Relations of the Right Shoulder-Joint. 



Skin and Superficial Fascia over the anterior portion 0/ the Deltoid and the 
outer portion of the Pectoralis Major have been removed; the Deltoid has been 
cut below the Shoulder • Joint and thrown upwards and outwards. The Sub- 
deltoid Bursa (pitik), the Joints and the Sheath of the Biceps (light blue) 
have been opened. 

The middle third of the Clavicle and Subclavius Muscle, the Coracoid 
Process with the insertion of Pectoralis Minor Muscle and the common origin of 
the Coraco-Brachialis and Short Head of the Biceps are shewn. The I-ong Head 
runs through the Shoutder-Joint over the Head of the Humerus into the Bicipital 
Groove. Its synovial sheath always communicates with the Joint Effusion and 
Pus in the Joint often extend into this sheath. 

Between the Capsule of the Shoulder-Joint and the Deltoid Muscle lies 
the Subdeltoid Bursa, which, as a rule, does not communicate with the Joint. 
Distension of this Bursa may easUy stimulate fluid in the Shoulder-Joint. The 
fibrous strands running from the Coracoid Process to the Capsule and the wall 
of the Subdeltoid Bursa are called the Coraco- Humeral Ligament They are 
covered in the figure by the much-distended Bursa. 

Between the Capsule and the Coraco-Acromial Ligament which forms a kind 
of protective roof for the Joint an important bursa, the Subacromial Bursa, is found. 

A third large bursa lies between the Scapula and the Subscapularis Muscle: 
the Bursa Subscapularis usually communicates with the Joint (cf. Fig. 121), 

The Capsule of the Shoulder-Joint is wide and loose; it allows the Head 
of the Humerus to leave the Glenoid Cavity of the Scapula for a distance of as 
much as one inch. Above, this Capsule is attached to.the neck of the Scapula; 
for the greater part, it is attached to the fibrous ring which deepens the Glenoid 
Cavity (Glenoid Ligament). Tlie I^^ng Head of the Biceps arises from the upper 
part of the Glenoid Ligament 

The Glenoid Cavity is not directed exactly outward, but somewhat upwards 
and forwards. 

When the arm hangs vertically downwards, only the lower portion of the 
Head of the Humerus touches the Glenoid Cavity articular surface of the Scapula. 
at least in dead bodies. The highest point of the Head of the Humerus lies at a 
distance of 0.15 — a25 inch from the highest point of the Joint Cavity. 
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Fig. 77. Posterior Relations of the Shoulder-Joint 
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Fig* 77- Posterior Relations of the Shonlder-Joint. 

Skm and Fascia have been renim-ed over the posterior half of the Deltoid, of 
which a large portioti has also been cut away. 

The Anterior and the Posterior Circumflex Arteries arise, opposite each 
other, from the last part of the Axillary Artery and wind round the Surgical 
Neck of the Humerus, the former from in front, the latter from behind. The 
Posterior Circumflex ^\rter}' passes throufih the Quadrilateral Space formed by 
the Teres Minor (above), the Teres Major (below), the Humerus (anteriorlyi and the 
Long Head of the Triceps (posteriorly). It supplies the Teres Minor. Deltoid etc., 
and ends by anastomosing with the Anterior Circumflex. With it run its i Venae 
Comites of which only the larger is shewn in the figure. Taking a similar course, 
but somewhat posterior, the Circumflex Nerve passes to innervate the Deltoid 
and Teres Minor Muscles and the skin over this region. Its large cutaneous branch 
emerges at the posterior border of the Deltoid Muscle and divides into an as- 
cending and a descending branch. 



On the Teres Major, below the Deltoid is a lymphatic gland which is prob- 
ably constant. — the Posterior Axillary Gland (Frohse) —. it is usually subcutaneous; 
in pathological cases, we have also found deep glands which lie on the blood 
vessels, ITieir efferent vessels pass through the triangular space, between the 
Teres Major, Minor, and Long Head of the Triceps, forwards to the Axilla. 

On the dorsal aspect of the trunk there are other subcutaneous lymphatic 
glands which are neither constant tn position nor in number (cf. Fig, 145 and text). 

The Superficial Glands of the Thorax and Abdomen may be divided into 
Anterior, Posterior and External, according to their position. 

Anterior Glands: Clavicular Glands lying on the Clavicle, above the 
Deltoideo-Pectoral Fossa, sometimes also on the origin of the Stemo-aeido-Mastoid 
Muscle- (Cf. Fig. 115.) 

Internal Pectoral Glands, usually at the level of the 2nd rib. along the 
inner border of the Breast (the blue gland in Fig. 114). 

The Xiphoid Gland, at the base of the Xiphoid Process (cf. Fig. 1 14). 

External Glands (i. e. external to the nipple line): 

External Pectoral or Paramammary (ilands. outside the Nipple, and along 
the outer border of the Breast, They are intermediate glands for the lymphatics 
of the nipple (cf. Figs. 114 and 115). 

Thoracf>-epigastric Glands (1 — 4) along the External Mammary Vessels. 
One of these glands is nearly always palpable and sometimes visible through 
the skin. 

The most important of these glands are the Thoraco-epigastric, Para- 
mammary- and Posterior Axillary. The subcutaneous po,sition of the first mentioned 
is especially well noticeable when Langer's Muscle (i. e. a muscular connection 
between l^tissimus Dorsi and Pectoralis Major) is present. Their efferent vessels 
run in this case along the free border of the Axillary Fascia, where it is bounded 
by that muscle, before the>- open into the Axillary Glands. 

The Shoulder-Joint is accessible for (operations) surgical measures from in 
front, and from behind. TTie Circumflex Nerve has, however, to be avoided on 
the posterior aspect, because injury would produce paralysis and atrophy of the 
Deltoid Muscle. 
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79. Outw «nd POTterior Aspect of Left Am. - N«i. Si«. 
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Fig- 79- Left Arm, Outer and Posterior Aspect. 



Skiu and Fascia have lieen completely remm-ed; a iarge piece of the Outer Head 
of the Triceps, and the posterior portion of the Deltoid Muscle below its origin 
have been cut away. The Long Head of the Triceps has been drawn down- 
wards and backwards. Tlie Venae Comites have been removed. 

Below ihe Shoulder-J flint, from the anterior aspect backwards, around the 
Surgical Neck of the Humerus, between the Teres Minor and Teres Majur. the 
Posterior Circumflex Vessels pass (the Artery being a branch of the Axillary and 
having 2 Venae Comites). The Circumflex Ner\'e accompanies them; it supplies 
the Deltoid and Teres Minor Muscles {cf. Fig, 77), 

Behind the outer border of the Fiumerus emerge the Muscul(j-Spiral Nerve 
and the Superior Profunda Artery, as they wind around the bone in the Musculo- 
Spiral Groove {cf. Fig. 80). The Nerve pierces the External Intermuscular Septum 
and runs downwards to the forearm, between the Brachialis Anticus and the 
Brachio-Radialis Muscles (cf. Fig. Hi), This spiral course of the nerve is a serious 
obstacle in extensive operations on the arm (e. g. extensive scraping of the Humerus 
for Osteomyelitis). The Anterior and Internal surfaces are not favourable for 
operations, owing to the large vessels; on the Posterior surface the Musculo-Spiral 
Nerve is in the way, because its course is not a straight one, like that of the 
nerves in the thigh. Its close proximity Ui the bone explains why it is so often 
injured in fractures, and why it may be pressed upon by or be embedded in 
Call u s-f ormatio n . 

The Ulnar Nerve runs for a short distance parallel to the Long Head of 
the Triceps. 

The Superior Profunda Artery anastomo^ng, by means of a Recurrent 
Branch, with the Posterior Circumflex Arterj', supplies the Triceps and the Humerus 
(nutrient arten,) and divides into an Anterior and a Posterior Division. The former 
accompanies the Musculo-Spiral Nerve and ends by anastomosing with the Radial 
Recurrent Artery. The latter runs in the substance of the Inner Head of the 
Triceps downwards to the Olecranon where it anastomoses with the Interosseous 
Reciurent .\rtery. 



Fig. 8o. Transverse Section through the Middle of the Right Arm. 



A specimen from a series of sections taken from a frozen body. This section 

shews the under surface of a right upper stump, or the upper surface of a left 

arm. For practical purposes, the former interpretation is to be preferred. 

Note: The relation of the Modian Xerve to the Brachial Artery; the Ulnar 
Nerve and the Musculo-Spiral Nerve winding round the bone. The External 
Intermuscular Septum is well displayed; the Internal is not distinctly visible in 
this section. 

The Flexors (Brachialis Anticus, I^iceps and (^oraco-Brachialis), are separated 
from the Extensors (Triceps) by the Intermuscular Septa. The Internal Septum 
runs along the inner border of the 1 lumcrus to the Internal Condyle. The External 
Septum extends from the insertion of the Deltoid Muscle downwards along the 
outer border of the shaft of the Humerus to the External Condyle. The Internal 
Septum is really the fibrous continuation of the Coraco- Brachialis (which passes 
in some animals to the Internal Condyle). The enormous Triceps presses these 
Septa forwards; in this section they are shewn to describe a curve with its con- 
vexity directed forwards. Both groups of Muscles thus lie in fibrous sheaths, 
f(3rmed by the 1^'ascia of the arm, the Intermuscular Septa and the Periostium. 



Fig. 8i. Transverse Section through the Lower Third of the 

Right Arm. 



Section through a right ar})i liardtiicd in formctlin. Interpretation similar to 

that of the sect i 0)1 above (Fig. So), 

Note the differences in sha|)e, size, and jiosition of the various structures, 
as compared with Fi^. So. Slia])o of the Humerus, of the Biceps, of the Brachialis 
Anticus, of the Triceps. Chani^-e in the pc^sition of the Musculo-Spiral Nerve 
which has left the bone, of the Ulnar Nerxe which has reached the Internal Inter- 
muscular Septum etc. Jn this fitifure, all the b'asciae are coloured blue. Thus the 
continuity of the Internuiscular Septa with the Peri(^steum, at the outer and at 
the inner border of the Humerus, and with the Deep T^ascia is shewn. The latter 
binds down the muscles and forms thin fascial septa between them; i.e. between 
I^iceps, Brachialis Anticus. Coraco-brachialis, and V)otween the 3 heads of the Triceps. 

The whole arm is enclosed in the Superficial P^ascia w^hich is especially 
strong on the extensor aspect. On the Deep Fascia run, covered by the super- 
ficial fascia, the Superficial Veins and Nerves. 



> 




Fig. 82. Left Antecubital Space — Superficial Layer. 
Nal. Kize. 
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Pig. 82. Left Antecubital Space. Superficial Layer. 



The Skin aver the h/wer part of the arm, and over the upper part of the 

forearm has beeti removed. The Superficial Fascia covering the Biceps and 

the Superficial Veins and Nerves have also been taken away, but the Bicipital 

Fascia and its expansions in the forearm are left intact. 



The superficial and broad Bicipital Fascia ends by an expansion into 
the Deep Fascia of the forearm and by blending with the Periosteum of the Ulna. 
The true Tendon of the Biceps is inserted into tlie Radius. ITie Superficial Muscles 
which arise from the Internal Condyle are intimately connected with the Deep 
Fasda and the Bicipital Fascia in the upper part of the forearm. 

Superficial Veins. At the upper end of the forearm 2 constant and one 
not-constant Veins are found : the Ulnar and Radial Veins, and the Median Vein. 
The latter vein divides into the Median Basilic, and the Median Cephalic Veins, the 
former joining the Ulnar forms the Basilic Vein, the latter joining the Radial 
forms the Cephalic Vein. These veins vary. As a rule, the Median Basilic Vein 
is the largest vein in the Antecubital Space, and the most suitable for Phlebotomy. 
The Cephalic Vein runs upwards in the arm and disappears between the 
Pectoralis Major and Deltoid Muscles, to join the Axillary Vein (cf. Fig, 75 and 76). 
It thus forms a collateral venous channel. The Basilic Vein joins the Venae 
Comites of the Brachial Artery and then forms the Axillary Vein, which, higher 
up, becomes the Subclavian (cf. Axilla). 

The Median Basilic Vein is separated from the Brachial Artery bj' the 
Bicipital Fascia. The Artery can therefore be injured in Phlebotomy, and this 
injury may be followed by an Arterio-venous Aneurv'sm. 

The 2 chief Cutaneous Nerves of the forearm, the Cutaneous Branch of 
the Musculo-Cutaneous Nerve and the Internal Cutaneous Nerve become super- 
ficial at the Antecubital Space, The latter nerve runs with the Basilic and Ulnar 
I Veins. Its trunk and its branches lie in '/uth of all cases at a slightly deeper level 
L dian the veins. The nerve may have divided into 2 large branches, where it 
[pierces the fascia of the arm. 





Pig. 83. Right Antecubital Space. Deep Layer. 



Skin, Suptr/i( ialf and Dee/) Fasciae luiDe been removed. The following muscles 
tiri' t'x/)(fsrd: liicvps with liicifnial Fascia ^ Brachialis Anticus, as far as it 
/'.v Hoi'ttfirrcd hy Vrssvls and Nerves, the upper portion of the Superficial 
FIt'xors which arise from the Internal Condyle, especially the Pronator Radii 
lens. The Hrachiif-Madialis ivhich has at its upper portion been drawn out- 

xvards^ is also displayed. 

(As to tin* suptM'fii'ial nerves and veins which have been left in this sj>e- 
einten, s«*t* Im^. S.* text.) 

Ihe Mraeliial Artery runs. »u ('om|vinie<.l by its Venae Comites, along the 
inner luMiler of tl\t* Uiee|vs. towards the aeute an^le formed by the Pronator Radii 

levex and th«* Uraeliio-Kadialis Museles, In its tx^urse, -- in front of the line of 
the jontt it divides into the more su|H^rfioial and smaller Radial, and the more 
d«v|\lN plaeinl aiul larvjer Tlnar Artery. Inienud 10 the Brachial Arterj' (or rather 
t>^ ^tH Internal \ ei\a ivMues' nn\> the NUMiaTi Xervo which may. however, lie more 
than • ,th \n\'h \nttMnal tv^ the \es>*^l. This nerve pierces the Pronator Radii 

l\MTN> an\l MippV.es \\w S\\yK^\\w\.\\ ar,d the l\vp Kloxors of the forearm, except 
the llexvM i\upi I >.\,e. .n a;\vi -.V^e -.tv/.e; ivv-:iv^:\ ot :ho Klexv^r Ptwfundus Digitorum 

\*^M^\; \*\x^ K ,\u i t\ v\-K *. V • ;he lvvVi>s rv.vx ,v: .* vieeper levti tlie Musculo- 
Spua; \\H\e \*e,x \s-. \>^ on X\\\vV' ,>,.^ :v.,;v>-'>-K,;vv!,C*-s and IVuciiiaHs Anticiis 

\|e,V VX yX t ) \< >> 

I t^e r-ivsivx >v -,x>\\x - V V \— * >,v V*:x^-.\v'. 0>>cxiv> v>f the Humerus 
.^\s' vi\e \sM\sv* .^'^ X^ N^ .".v^x. . . ,^ \ " /-o .^,vy t^i^^i* oc die fooevirto. sepa- 
\ru\\x 'x^wns nVn^w ^ ^.s^ *'o '"^vs'.A K o ,,^\^ v^>.-.^h 5*i irss^er^fc Jt: die middle 
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Fig. 83. Bight Antecubital Space: Deep Layer. 
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Fig. 84. Region of Elbow — Eight Side. 
N&t Size. 



Bcbmaii Ljniiled, I^.nilou. 
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F4g. 84. Region of Blbow — Right Side. 



Skin, Superficial Fascia (except the Bicipital Fascia) and the upper portions of 

tfie Superficial Muscles arising from the Internal Condyle have been removed; 

the Pronator Radii Teres, however, is left intact. 

This figure shews the region of the Elbow, the deep layer of the Ante- 
cubital Space and the upper third of the Forearm, from the inner side. 

The course of the Ulnar Nerve behind and below the Internal Condyle 
is well displayed. The nerve having pierced the Internal Intermuscular Septum, 
comes to he behind this Septum, often embedded in the Triceps Mascle; then, 
passing behind the Internal Condyle, it runs between the Humeral and the Ulnar 
Origins of the Flexor Carpi Ulnaris Muscle. The Ulnar Nerve supplies the Inner 
Head of the Triceps, and both Heads of the Flexor Carpi Ulnaris. giving off an 
anastomotic branch to the Median Nerve, In man, only a portion of the Flexor 
Profundus Digitorum, the slips to the 4th and 5th fingers, are supplied by the 
Ulnar Nerve, 

Behind the Olecranon is the subcutaneous bursa which is the bursa most 
frequently diseased, with the exception of the Patellar Bursa (Miner's Elbow), 
Of. Fig. 86. 

There may be a Common Ulnar Recurrent Artery (branch of the Ulnar 
Artery) which divides into Anterior and Posterior Ulnar Recurrent Arteries, or 
these vessels may come off directly from the Ulnar Artery. The Anterior Ulnar 
Recurrent Artery anastomoses with the anterior division of the Inferior Profunda 
and the Anastomotica Magna, both from the Brachial Artery, and the posterior 
branch with the posterior division of the Inferior Profunda. 

Remarks on the Mechanics of the Elbow-Joint. 

The articular surfaces correspond to the type of hinge-surfaces, but not 
exactly. It has been suggested that they are analogous to screw surfaces. As a 
matter of fact, they correspond to neither type, although the Trochlea of the 
Humerus has the shape of a screw surface shewing an inclination of 0.15 inch, 
a lateral movement of the Ulna does not take place during flexion and extension. 
Careful investigation shews that the axis of rotation varies constantly during 
movement, and that the change in direction is much greater than a simple screw 
movement would account for. — If the movement were a simple rotation, the 
Ulna should move on the Humerus with as equal freedom as the Humerus on the 
Ulna; this is not the case according to Otto Fischer. 

This joint has. therefore, been described as a loose-joint, but Fischer has 
shewn that during life the cartilaginous coverings of the joint continuously change 
their position and shape during movement owing to the action of the muscles 
which press them firmly together, and that the joint is no "loose-joint". 




Pig. 85. Transverse Section throngh the Right Blbow-Joint. 

The section (through a frozen body) has passed, transversely to the axis of the 

Humerus, through the Trochlea and Radial Head of the bone, through the 

base of the Olecranon, and the tip of the Coronoid Process of the Ulna, 

The reader looks at a right forearm from above. The Head of the Radius 
with its elevated border lies free; the deeper middle portion is taken up by the 
radial head of the Humerus. The strength of the Internal and External Lateral 
Ligaments, the Bursa over the Olecranon, the position of the Ulnar Ner\'e behind 
the Internal Condyle, and the jx)sitions of Median Nerve, Brachial Arterj' and 
Musculo-Spiral Nerve on the flexor aspect are all worthy of obser\'ation. The 
Brachial Artery divides, as a rule, at the level of the line of the joint (i. e. the 
level of this figure) into Radial and Ulnar Arteries. Below this level, the lumina 
of these 2 arteries, one superficial (Radial Artery), and one deep (Ulnar Arterj'), 
would appear in a transverse section. 

When tlie forearm is extended, the tip of the Olecranon Process (cf. Fig. 86), 
lies immediately below a line connecting the 2 Condyles of the Humerus. In 
flexion, it lies at a considerable distance below this line. Dislocation of the Ulna 
or fracture of the ( >lecranon Process is present, if the Olecranon lies above this 
fine during flexion of the Forearm. 



Pig, 86. Longitudinal Section through the Left Blbow-Joint. 

The Foronm kv /'// thtpo^itiofi of ahuost cotnplett^ extettsion. The section passed 
throui^h the Trochlea ct the Hunter us. the Greater Sigmoid Cavity of the Ulna 
and throui^h a f^ortion of the h\ui:us: it iSy therefore, intermediate between a 

'>i>w/ii/ iind a sagittal section, 

\ Mu^ v^ulvuMtuN^us Uurs.i v^or the OWranon IVocesa 
* Vho IVop r^\::N»i, alvno ;ho ^"^Uvranon IVocess. situated in front (under 
v\^\or' v^t :ho l-.uo^vs v^v in :he nrx:sv\e sulistance, iust above the upper 
T^wsN ot ;ho ^\\'jVv;;lo v^t tl\o lv*i:i:. 
^;^ Vho U\;'vi .1', '.V»o lr.>o::*.v^*.^. v^t :V.o lV.oc:v> Rioipiral Bursa. 

Iho \nNo;.:v^v v t ,ho v\;:vvv.;o > * ;ho V'lxnv«l.:n: on to the Humerus runs 
,^KM\>i ;ho v^^^s^: K-.%;x-.v . t .l;r ; tvw.o w'v/:: r^wive die Olecranon ^posterior) 
V xMNMVxMvl l^^^vx^ ,,'.^x^'. x^: ',..'. jco", ,;"%; V.o/.vi .* x,.*.i:v:$ anterioc smaller^ These 
vhwv txvvvu^ a\\^ ;V.o.xiv^;v \:^: ,,x\i*A^.;\»- v^v. ;ho V*:':.u the Capsule is attached 

Vx^ ;t\o K>i\Um x^t ;'\x^ x .;..•.'.;>: x^ x^t ;*\o S;c'**,\J. : . c>>v; v^r \er\* near Uut border. — 

v^i\ ;h%^ K,ixv.;:v xxU^ x V. -xV'. n - ;V.o -v visV;^ lv:\\;;vr. 0^0 *v"w*.>r border of the 

Ua»%1 .u^x^ ;VxO 1v>'.;v,.,' , ,.:v;\\vi,\ .^\,o;*s\ x ^^^v^^ vix^wr. .>r. :he vxater side than 
>M\ \x\o \»\nx^\ 

Ihx^ V twxx.u^ ,,xo •; V \o.\ .*v . , . . > N;T\^!^c'^^5^:'^tv. bv juitenor and 

,»«\ »r,i\M\\.«: ,u^^ i.^ * \,x^ ^ . ', X . ">^ . X : ': X ^^ "- "<' V\:^'^~*a* 1 -iierjC ligament 
l>V»\xix \v\^:> i'xu^ v'^ilvxu , ; 0.: . s\ , X-; xV X,.*^ .X \\>.v>. $i:--.x::>ds Ae Head 
At \tvt\ N^ao ,*»\\\ »^ .*txi%x^^\^ ,o %N^ V iOxfc 
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Fig. 85. Transverse Section through Bight Elbow-Joint 

Seen ftoiii iibove. — Nat. f^ui: 





Pig. 86. Longitudinal Section through (left) Blbow-Joint 

View from outer Side. — NhI. Hir*. 
Belimuu litnlttH], IahiIoii. ilctimuu l'oin|uiiiv. Nc« Yurk. 
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Fig. 87. Frontal Section through (right) Elbow-Joint of & prawn ag«d 19 yean. 

Nat. >U,\ An<r von Bkis.n. 
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{To Fig. 86. former page.) 

The lateral ligaments are very important in relation to the movements of 
the joint. They become tense in marked flesion and extension. 

Synovial continuations corresponding to the 3 fossae (vide supra) are 
formed by llie wall of the Capsule: a large posterior, and z smaller anterior con- 
tinuations. The one first mentioned is drawn upwards and backwards, during 
extension, thus coming to He above llie Olecranon, between this bone and the 
Triceps (of, figure). During flexion, it fills the Olecranon Fossa; — the i anterior 
processes present an opposite movement; thus the Anterior Ulnar Synovial Con- 
tinuation (cf. figurel lies in the greater anterior fossa in front of the Trochlea of 
the Humerus, during extension. 

During extension a recess of the Capsule— analogous to the one above 
the Patella in the knee-joint — is formed above and behind the Olecranon. 
This cul-de-sac extends higher in the living subject than is shewn in our figure, 
which, necessarily, was drawn after death. 

The Joint is most readily accessible from behind: in front there are 
powerful muscles, and large vessels and nerves to be avoided, behind there is 
only the Ulnar Nerve. Effusion into the joint bulges most at either side of the 
Olecranon. 



Pig. 87 and 88. Relation of the Capsule of the Elbow-Joint to the 
Epiphysial Lines. (After von Brunn.) 



Fig. 87. Frontal Section through the Right Elbow-Joint of a 
person aged 19 years. 

View from behind. 

The Joint-Cavity extends far beyond the Epiphysial Line of the Head of 
ihe Radius; but even here, the Capsule arises {cf. Shoulder-Joint) from the Arti- 
cular Cartilage, and is loosely attached to the Radius as far as the lower end of 
the cavity. 

Disconnection of the united Epiphyses of the External Condyle and the 
Radial Head of the Humerus from the rest of the bone will involve the Joint- 
Cavity; the latter would also be affected if the Epiphysis of the Trochlea were 
sejKirated at the place where the Trochlea and the Radial Head meet. 



Fig. 88. Sagittal Section through the Left Elbow-Joint of a child 
aged Syears. 



[' from the i 



' side. 



The boundary line between the Diaphysts of the Ulna and the Epiphysis 
of the Olecranon passes across the Joint- Cartilage. — The Capsule also extends 
above the line of the Diaphysis of the Humerus: Though fairly strong in front 
and readily removed as far as the Joint-Cartilage it is firmly attached to the 
Olecranon Fossa, and very thin, thua defying dissection. 

Separation of the Epiphyses, — both of Humerus and Ulna — , will there- 
fore affect the Joint-Cavity. 





Pig. 89. Right Forearm, Deep Layer: Anterior Aspect. 



The Fasciae of tite Antecubital Space and of the anterior aspect of the forearm 

are removed, including the Bicipital Fascia, e, g. of the Superficial Flexors, 

only their origin arid insertion are left. The Deep Head of the Pronator 

Radii Teres is intact, and the Brachio-Radialis is drawn outwards. 

The Brachial Artery divides into Radial and Ulnar usually in front of 
the line of the Joint. The Ulnar Artery runs downwards and inwards, under 
cover of the muscles which arise from the Inner Condyle of the Humerus; below 
the middle (or near the middle) of the forearm, it meets the Ulnar Nerve, which 
runs along its inner (ulnar) side. 

The Median Nerve, eis a rule, leaves the vessels in the antecubital space, 
pierces the Pronator Radii Teres and runs downwards between the Superficial 
and Deep Flexors. Near the wrist, the Nerve emerges at the outer border of 
the Flexor Sublimis Digitorum (or Palmaris Longus, if present), and comes to lie 
just under the Fascia. 

The Musculo-Spiral Nerve lies at the inner border of the Brachio-Radialis, 
and divides into (i) the Posterior Interosseous, which supplies the Extensors of the 
forearm (cf. Fig. 90) and (2) the Radial Nerve, which accompanies the Radial Artery 
in the upper 2/3rds of the forearm, and then passes to the posterior aspect (cf. Fig. 93). 

The Ulnar Nerve having pierced the Flexor Carpi Ulnaris, runs, to the 
hand, along that muscle. At the junction of the middle and lower i/3rd of the 
forearm, it gives off the Dorsal Cutaneous Hranch for the hand (cf. Fig. 93). The 
Ulnar Artery and Nerve only accompany each other in the lower i/3rdof the forearm. 

The Anterior Interosseous Artery, the Radial and Ulnar Recurrent 
Arteries are shown in the figure; these latter are important for carrying on the 
collateral circulation on the outer and inner sides of the arm respectively. 

We make special mention of the Lymphatic Glands in this region about 
which so little is known: in the Antecubital Space: Superficial, Deep, Posterior 
Cubital Glands; on the forearm: Radial and l^lnar Glands. 

When the Palmaris Longus is absent - and in some cases also where 
it is present - one can make the following observation. When the hand is 
flexed upon die forearm, the tendons recede, and thus the Median Nerve comes 
to lie directly under the fascia, where it can be seen, felt and rolled about The 
L'lnar Artery becomes at the same time more deeply placed, owing to the relax- 
ation of the Flexor Carpi Ulnaris Muscle. When the hand is extended (dorsi- 
flexed) the Median Nerve slides back into position and the Flexor Carpi Ulnaris 
presses the I^lnar Artery to the surface. The pulse can now be readily felt by 
placing the finger on the outer side of the tendon of that muscle. 

The position of the hand and the fingers at the moment of injury, trau- 
matism, etc. is therefore nv^st important. In Flexion, there is more danger for 
the Median Nerve. In Extension the ITnar Artery (and even the Ulnar Nerve) 
is in greater peril, even when no muscle or tendon is injured. 





Pig. 89. Eight Forearm: Deep Layer. Anterior Aapeot Nnf. f'«e. 
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Fig. 90. Tnuisverse Section at the Jnnctioii of the Upper and 
Middle Thirds of the (right) Forearm. 
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Fig. 90. Transverse Section through the Right Forearm at the 
junction of the Upper and Middle Thirds. 



Frozen sedion. View of a Right Arm frvm Mow, 



t L^ft Ann from aiotv. 



On the Flexor Aspect are to be noted: Position of the Palmar Biandi of tlic 
Radial Nerve (lou large in the figure) under cover of Uie Brachio- Radial is ; po^ilion i)f 
the Radial Arten- between this muscle and the Pronator Radii Teres, about 2/5ths intli 
from liie fascia. Median nerve in the middle between the Radial and UInu Nerves, 
both deeply embedded in the muscles. Between tlie Median and Ulnar Nerves is the 
Ulnar Artcr) ; the Anterior Interosseous Artery runs verj- near the Radius. IntGimusrular 
Septa are seen between the superficial and the deep flexors, and between the flcsur and 
the extensor muscles. 

Dorsal aspect: Posterifir Interosseous Ner\e and Arlery between llic Supinator 
Brevis and the Extensors. Near the condyles of the Humerus the special Fasciae blend 
with the Deep Fasda of the forearm; at the middle '/«"' '^^Y are se|)ii rate, thus forming 
the "Lymph spaces" in which inflammation — simple and suppurative — rapidly spreads. 



Pig. 91. Transverse Section through the Right Forearm at the 
lower end. 



Froitn stttion. View of a Right Arm fro. 






■ of a LtJI Arm from ahoit. 



Nolei Portion of the Radial Artery, where the pulse can be felt and where the 
arlery is generally ligatured, between the skin and the bone, separated from the latter 
by -fibres of the Pronator Quadratus. — Ulnar Artery usually covered by Ihc Tendon 
of the Flexor Carpi Ulnaris; at a deeper level, and more towards the inner (ulnar) side 
lies the Ulnar Nerve — Median Nerve, between the Flexor Carpi Radialis and Flexor 
Sublimis Digitorum, usually somewhat covered by the Palraaris Longus {cf. Fig. 95), if 
this muscle is present and normally developed. 

Fasciae and Septa are coloured blue in the figure which is a supplement to 
Figs. 94, 97 and 98 in which the tendon sheaths at the wrist are shown. 

The separation of the special fasciae and the fascia of the forearm (cf. Kig. (fo) 
is also well carried out here, although there are no synovial sheaths. The fiiscia forms 
on the flexor aspect special cr>mpartments for the Flexor Carpi Radialis, Flexor Carpi 
Ulnaris and Palmans Longus This explains why there arc 2 Fasciae in front of the 
Ulnar Artery, whilst the Radial Artery hes immediately under the fascia of the forearm. 
An incision for hgalunng die Ulnar Artery, carried along the border of the Flexor Carpi 
Ulnaris, divides not onU the fascia of the forearm, but a set-ond fascia which become* 
thicker lower down Thii fasiia forms the posterior wall of the fascial (Biial. in which 
the muscle runs. 

The Pronator Quadratus is covered by a fasda of its own. It iji Ituc that the 
other Flexor Muscles and the Median Nerve also have their own faHciae, liut they are 
of no practical importance, and one should regard these musiles as lying in a common 
"Lymph Space" which ends below at the upper limits of the Tendon Sheaths and ijt 
bounded on eitlier side by the Septa forming the canals for the 3 muscle* mentioned 
ab«>vc. Above, this Lymph Spate is continued inUi tlic arm, along the Vessds and 
Nerves, This explains the danger land also the necessity of making deep indsiona) of 
deq) lappuration in the forcann. 
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Fig. 93. Nerves and Veins of Dorsum of Bight Hand. 



Kibmiui I-imitm), l/milon. 



Rebmui t-'ouipauy, New York. 




Fig. 93. Nerves and Veins on the Dorsum of the Right Hand. 

A fresh specimen, in which only the skin has been retnoved. (The Veins and 
Nerves on the jrd finger have been drawn after RVd/kgf.r's Atlas of the Ner- 
vous System.) 

' Nerves: The Dorsum of the hand is supplied by Sensory Branches of 
the Radial and of the Ulnar Nerve. Their areae of distribution are not constant; 
moreover, there is, nearly always, at least one anastomosis, and thus an exchange 
of fibres occurs between these 2 nerves: this explains why in injury, paralysis etc., 
the loss nf sensation may be very slight.. In most cases they divide the Dorsum 
of the hand equally between them; the axis of the middle finger being the boun- 
dary between the 2 areae. 

The dorsal surfaces of the distal phalanges (2nd and .jrd) of the 4 inner 
Hngers (z — 5), and of the terminal phalanx of the thumb are innervated by nerves 
runnings on the palmar surface, thus the Median supplies the ;nd and 3rd phalanges 
of 3rd fingers completely, and the outer half of those of the 4th finger. 

The dorsal surface of the terminal phalanx of the thumb may, however, 
be innervated only by the Radial Nerve; there may also be Paccinian Corpuscles 
here, although these bodies 'are usually found on the palmar surface along 
the branches of Median and Ulnar Nerve (cf. Fig. 95 middle finger). 

There are no Motor Nerves on the Dorsum of the hand, because the 
Dorsal Intero&sei are supplied, Hke the Palmar Interossei, by the Deep Uhiar Nerve, 

Veins: The blood flows from the fingers on the dorsum through several 
(as many as to 4) Superficial Veins which begin at the first phalanges into larger 
venous channels, the Radial and Posterior Ulnar Veins. The former crosses the 
Tendons of the Extensor Primi Internodii, Extensor Secundi Internodii, and 
Extensor Osds Metacarpi Pollicis (cf, Fig. 92) and then runs upwards on the 
anterior surface of the Hmb. 

The Veins and Nerves are quite superficial, i, a they lie between the skin 
and the Tendons of the Extensors. The Posterior Annular IJgament (cf. figure) 
is formed by transverse and oblique fibres which strenfjtben the fascia of the 
forearm. This fascia becomes very thin in the dorsum of the hand (cf. Fig. gz. 

«)■ 





Aspect 



Skin, Superficial Fascia, Vessels, except the Radial Artery, and Nerves have 
been removed. The Posterior Annular Ligament is intact, but supposed to be 

transparent. 

The tendon or synovial sheaths of the Extensor Tendons lie in special 
compartments between the Periostium of the bones of the forearm and the wrists 
on one hand, and the Posterior Annular Ligament on the other hand; they 
extend upwards as far as this ligament, i. e. as far as transverse fibres are present; 
below, they extend i — 1^/4 inch beyond the ligament 

The synovial sheaths may, however, extend higher (^/sths inch or more 
above the highest transverse fibres, vide infra). 

Starting at the outer (radial) side, and going inwards, we find 6 Com- 
partments and Sheaths for the 'J'endons of the following muscles: 

1. Extensor Ossis Metacarpi Pollicis, and Extensor Primi Internodii; the 
sheath for the latter muscle is about V2 inch longer than the sheath for the former. 

2. Extensor ('arpi Radialis Longior, and Extensor Carpi Radialis Brevior. 

3. Extensor Secundi Internodii. The latter crosses the Radial Extensors 
at an acute angle, lying on them, i. e. posterior to them. These three sheaths 
usually communicate, and are to be considered as forming practically one sheath. 

4. Extensor Communis Digitorum and Extensor Indicis. The two tendons 
for the index finger lie in one sheath which communicates with the common 
sheath for the 3rd, 4th and 5th fingers. The index sheath is, however, shorter. 

5. Extensor Minimi Digiti. The sheath of this muscle, which sometimes 
has two tendons (cf. figure) is usually longer than the others mentioned above. 

6. Extensor Carpi Ulnaris, this sheath is quite short, because the muscle 
ends at the base of the 5th Metacarpal Bone. 

The broad tendin(His slips which connect the tendons to the 2nd, 3rd and 
4th fingers are remarkable. Morphologically, they probably represent the form- 
ation of one broad aponeurosis, analogous to the one on the palmar aspect 
which is fully developed. 

Subcutaneous Bursiie are shewn (cf. figure) on the 2nd and 3rd fingers. 
Thoy are due to continuous pressure (professional bursae). 

The Tendc^n Sheaths accompany the movements of their tendons. TTie 
distal ends of tlic^se sheaths which belong to tendons inserted into the metacarpal 
bones, an* easily determined. In order to find the distal ends of the others, the 
fingers should be completely flexed and hardened with injections of Formalin. 

The proximal ends were determined, from another specimen, in the dorsi- 
fl(»xed j>osition with extended fingers (cf. the black and red lines above the 
|X)st(Tior annular ligament). 

The length i^f the 1 endon Sheaths varies according to the size of the 
hantl. I luvst* <^f the Extens(^rs of the Carpus are the shortest and of about equal 
ItMiglh (*/if. Vir. inchl '\\\o sheath of the Extensor Communis Digitorum which 
otlen contains several compartments, varies most (375 — 3V6 inches). It is some- 
linu\s longer in small hands than in large ones. The weakest tendons have the 
largt\sl sheaths. Mxtensor Secundi Internodii, Extensor Primi Internodii, and 
Extensor Minimi Digiti; llieir res|)ective lengths are: 27r— ^'/s; 2% — ^Vs; 2% — 3V5 
inches. 




Fig. 94. Tendon-Sheaths on Porsal Aspect of Right Hand. 



Rebumo Ci>iii|miij, New York. 



F^g- 95- Palm of Hand (Left); Superficial Layer. 



The Palmar Fascia has been removed almost completely, the Annular Ligament 
partly, and all the veins have been cut away. 



Arteries. At the wrist the Ulnar Artery lies between the Annular 
Ligament and the Transverse Carpal Ligament ; it may, at tltis point — in contiguity 
with the Pisiform Bone — give off the branch which joins the deep palmar arch, 
passing to the deepef layers in association with the deep branch of the Ulnar 
Nerve (Fig. 96). 

In the palm of the hand, covered only by the palmar fascia, lies the 
Superficial Palmar Arch. This arch is formed by the continuation of the trunk 
of the Ulnar Artery, and is often completed by an anastomosing branch from 
the Radial Artery. (Cf. text, Fig. 92.) 

Nerves. In the lower part of tlie forearm the Median Nerve lies on 
the outer aspect of the Palmaris Longus Muscle, or in the case of absence of 
this muscle on tlie outer side of the Flexor Sublimis Digitorum Muscle. In the 
palm of the hand the nerve is more superficial than the tendons, (Cf. Figs. 103, 104.) 
The Median Nerve supplies the palmar (flexor) aspect of the three outer fingers 
and the outer border of the fourth finger whereas the Ulnar Nerve supplies the 
palmar aspect of the fifth finger and the inner border of the fourth finger. 

The Median Nerve supplies 

a) all the short muscles of the thumb except the Adductor Transversus 
Muscle and the Adductor Obhquus Muscle; 

b) the two Outer Lumbricalis Muscles, and a part of the third (which also 
derives a supply from the Ulnar Nerve — Bakdelebiln and Frohse). 

The Ulnar Nerve suppHes 

a) a part of the third Lumbricalis Muscle as well as the fourth; 

b) all the muscles of the little finger; 

c) all the interosseous muscles; 

d) the Adductor Transversus Muscle and the Adductor Obliquus Muscle 
of the Thumb. 

When the hand is slightly dorsiflexed (cf. text. Fig, 8g) the Ulnar Artery 
and a part of the Ulnar Nerve are shewn above the Annular Ligament. The 
Tendons of the Flexor Sublimis Digitorum Muscle are arranged in two layers — 
those to the 3rd and 4th fingers are situated more superficial (cf. Fig. gi), those 
to the 3nd and 5th fingers at a deeper plane. The Median Nerve is contiguous 
to the tendon of the 3rd finger. 

The sheath of the Flexor Carpi Radialis Tendon is laid open at its 
proximal end; the Extensor Ossis Metacarpi Pollicis sends a slip to the Abductor 
Pollicis Muscle. The Thenar Eminence is chiefly composed of muscles whereas 
upon the Hypothenar Eminence is a thick layer of fat containing a cutaneous 
muscle — the Palmaris Brevis Muscle. 

The Palmar Fascia is of great practical importance, — it is very tense 
and strong, bridging over the space between the Thenar and Hypotlienar Eminences; 
its intimate connecdon with the skin explains why tlie latter cannot be picked 
up and why cellulitis of the hand is dangerous. This dense fascia prevents the 
infective process from spreading towards the surface while the delicate tendon- 
sheaths and the loose tissue which surrounds them affords a favourable means of 
extension. Injury is well known to produce very free haemorrhage due to the 
abundant anastomosis in this region. 

The nerve supply is most complete, numerous Pacinian Corpuscles are 
observed (cf. Fig, 93), 



ig. 96. Palm of Hand (Left); Deep Layer. 



In addition to those structures remolded in Fig. gs, the distal portions of the 
Flexor Suhlimis Digitorum and the Flexor Profundus Digitorunt (except in 
connection nith the little finger) muscles y the Palmar is Longus Muscle, the 
Superficial Palmar Arch and the deep fascia of the hand have been cut away. 
A piece of the Abductor Poll ids Muscle has been excised, and the Pronator 

(Juadratus Muscle exposed. 

The Deep Piilniar Arch formed by the junction of the deep branch of 
the Ulnar Artery wiili the* deep division of the Radial Artery lies at a deeper 
plane than the flexor tendons and the deep fascia, practically, in the middle 
between the sujx^rficial areh and the distal border of the carpal bones, on the 
bases of the metacar])al bones nearer the dorsal than the palmar aspect of the 
hand (cf. Figs. (^7-104^ 

The deep division of the Ulnar Xerve accompanies the deep arch as far 
as the Adductor Transversus Pollicis Muscle and the 1st Dorsal Inter-osseous 
Muscle, passing (Mi to su])])ly all the Interosseous muscles, having given off, in 
its course, the fibres to the llypothenar Group of Muscles and the two inner 
Lumbricalis muscles. 

The tendons and their sheaths run in an Osseo - Aponeurotic Canal 
(cf. Figs. q8 — 1 01). Most important is the relation which the flexor tendons bear 
to the phalanges. When these tendons are divided near the base of the terminal 
phalanx no suture is required, as it is quite sufficient to fix the finger in the 
position of flexion; but if the division should occur at the intermediate phalanx, 
suture of the cut ends of the tendon is necessiiry. 

The IHexor Pn^fundus perforates the Flexor Sublimis tendon at the first 
interphalangeal articulation; aeci^rdingly at this point there are three tendinous 
strands. At the base of the first Phalanx (proximal phalanx) there are only two 
tendons to be sewn together. The flexor tendons are enclosed within a fascial 
canal and c^ften retract considerably t«.)wards the muscular portion when divided. 
The distal end retrat ts to a marked extent when the injury occurs in extreme 
flexion (e. g. when a bottle breaks in the hand). 

Under such conditions it may be necessary to open up the tendon-sheath 
which is relatively thin at the joints -where it is reinforced by a few delicate 
transverse and oblique fibres^ but dense opposite the shaft of the first and second 
phalanges. 

In addition to the sensory communication shown in Fig. 95 as a loop 
around the l.^'lnar Artery and the mot<^r communication in the 3rd Lumbrical 
Muscle, others occur. One inconstant conmiunication occurs between the dorsal 
branch of the Ulnar Xerve and the branch to the inner aspect of the little finger. 
Another of greater constancy passCvS through the Adductor Transversus Pollicis 
Muscle where lH'c«>ming more superficial it winds round the Flexor Longus 
Pollicis Muscle and joins the Muscular branch of the Median Nerve. 
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Fig. 96. Palm of Hand <Left): Seep Layer. 
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Fig. 97. Falm of Hand (Rig^ht) : Tendon-Sheaths and Large Arteries. 

Vs Nat Size. 



Rcbmui Limiled, London. 
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Piff- 97- Palm of Hand (Right); Tendon-sheaths and large 
Arteries. 



This diagram illustrates the Flexor Tendon-sheaths, the large Palmar arteries, 

the more definite furrows of the skin of the palm, in addition to the outlines 

of the bones of the hand, as shewn in a skiagram. 

ITie more definite furrows of the Palm of the hand present the appearance 
of M or W according to whether they are viewed from the inner or outer aspect 
of the limb. 

The initial upstroke of the M curves around the balls of the 3rd, 4th and 
5th fingers; the second upstroke (or third line) runs almost transversely across 
from the ulnar to the radial side of the hand. 

The second h'ne, or initial downstroke joins the two upstrokes {ist and 
3rd lines) of the M, and is variable in its continuity. The last stroke of the M 
skirts the Thenar Eminence. 

The third line is the most important guide for the superficial Palmar arch, 
whereas the first and third lines combined approximately mark the proximal 
limitation of the tendon-sheaths of the 2nd. 3rd and 4th fingers. 

A further description of these ten don -sheaths is found in the text 
(Figs. 98-101}. 

The Ten don -sheaths become of great imjMrtance in inflammatory conditions. 
A whitiow originating at the proximal phalanx may invade the lendon-sheath at 
the base of this phalanx and extend to the palm, thus endangering the whole hand. 

At the Osseo-aponeurotic canal completed by the anterior Annular Ligament 
there is formed a constriction of the tendon-sheaths so that in such pathological 
conditions as Tuberculosis of the Tendon-sheath and Tenosynovitis the swelling 
presents a constriction at the Annular Ligament with an enlargement both above 
and below this structure. 

The fold between the hand and the forearm corresponds roughly to the 
wrist-joint which extends higher into the forearm with its convexity upwards. 

The groove between the first (proximal) and second (intermediate) phalanges 
corresponds to the joint, but the joint between second and third (distal) phalanges 
is situated '/lo '"^ '/« int;h distal to the groove. 





Pigs. 98—101. Palm of Hand (Left); Tendon-sheaths. 

After JOESSEL and VON Rosthorn. 

(Cf. Fig. 97.) 



The tendon-sheaths of the Flexor Muscles (riexor Sublimis Digitorum and 
Mexr)r Profundus J)i^itorum; Flexor Longus Pollicis) extend from a distance of 
a little less than an inch above the .\nnular ligament far into the palm of the hand. 

There are generally two tendon-sheaths — one for the Flexor Sublimis 
and Mexor Profundus Digitorum Muscles, another for the Flexor Longus Pollicis 
Muscle — which are frequently in communication. 

'Ihe sheath of the T'lexor Carpi Radialis Muscle extending from the 
tra|)ezium to the 2nd Metacarpal bone is of but little practical importance. The 
large flexor tendon-sheath shews after inflation a bulging above the constriction 
caused by the annular ligament. ( )n the inner side of the hand the sheath extends 
lower down, and invariably communicates with the sheath for the tendons of the 
little finger. 

In a similar manner the Sheath of the Flexor Longtis Pollicis extends as 
far as the Distal phalanx. 

This is a very important point of practical application because suppuration 
of the sheath of the thumb or of the little finger always extends into the main 
sheaths; this does not occur in the case of the 2nd, 3rd or 4th digits. 

Moreover, we have herein an explanation of the extension of Suppuration 
from the thumb to the little finger and vice versa — the inflammatory process 
passing from the thumb to the main flexor sheadi and into the sheath of the 
little finger owing to the free communication. 

The Median Xerve is situated between the main Sheaths and the Annular 
Ligament wheroiis the Ulnar Xerve lies superficial to the ligament so that it only 
comes in close relation with the main sheaths above and below this structure. 

The Ulnar Artery, not shewn in the figure, lies nearer the Sheaths than 
the Ulnar Nerve. 

The Tendons of the inex<^r Sublimis and Flexor Profundus muscles lie 
in comnK^n sheaths as they extend down upon the fingers from the metacarpo- 
phalangeal joints as far as the bases of the terminal phalanges, i. e. the insertion 
of the Profundus tendons. 

Injury, therefore, to the terminal phcdanges distal to these points would 
not involve the sheaths. 

PMgs. (;() and 100 depict variations which are described by some authors 
as normal a third sheath being inserted as a wedge, between the two main 
sheaths at their proximal end - When this third sheath becomes markedly 
tlc^v(»loped (I^'ig. 100) the tendon of the IHexor Profundus passing to the Index 
finger is transmitted through it. 

The somewhat complicated arrangement of the tendons of the long flexor 
musclt»s is schemati(\illy represented in Fig. 10 1. 

The "Mesotendina" analogous to the Mesenteric folds, are shewn in the 
cross-section. 




Fig. 99. 



Pig. XOl. 



Fig. 100. 



Fig. 98—101. Palm of Hand (Left); Tendon-Sheaths. 

Pij;. 98 ana 101 V. Nat. She, l-'ig. m ui<l tiJI) ", Nnt Size. 
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Pig. loa. Horizontal Sectioii through the Dorsum of the Right 

Hand; Articulations. 



A horizontal section has exposed to view from the dorsal aspect all the arti- 
culations which lie between the forearm above and the Metacarpal bones below, 
but those joints which do not lie in the plane of the section have been opened 
independently^ viz: a) Cuneiform — Pisiform, b) Trapezium — ist Metacarpal. 

The following Joint Cavities or combination of Joint Cavities are found 
in the hand: — 

i) Joint between Radius, Scaphoid cS: Semilunar extending almost to the 
Cuneiform but separated from the following joint by the Triangular 
Articular P'ibro-Cartilage, **the Radio-Carpal Articulation", the Wrist 
Joint Proper. 

2) Joint between Head of Ulna, Radius and Inter-articular Fibro-Cartilage, 
"the Inferior Radio-Ulnar Articulation". 

3) Joint between the Cuneiform and Pisiform Bones. 

4) Joint between the Trapezium and the ist Metacarpal Bone. 

5) Joint between the Unciform Bone and the bases of the 4th and 5tli 
Metacarpal Bones; this may communicate with the following (6). 

h) Combination of the joint cavities between the distal surfaces of the 
Scaphoid, Semilunar and Cuneiform Bones, the proximal surface of the 
Unciform Bone, all the articular surfaces of the Os Magnum and the 
Trapezoid, the inner surface of the Trapezium and the bases of the 
2nd and 3rd Metacarpal Bones. "Intercarpal and Carpo-Metacaq>iil 
.\rticulation". 
The wide extension of Xo. () forms an im|)ortant jxunt in the spreading 
of pathological processes. 

The Dorsal and Palmar ligaments of the Carpal Joints are very strong 
so that extreme Dorsiflexion (e. g. as in a fall on the hand) is mt)re likely to 
result in a fracture of the lower (»nd nf the radius than in a rupture of these 
ligaments. (Lkcomik; cf. the behaviour of the malleoli, in particular the external 
or fibular.) 



Pig. 103. Transverse Section through Carpus. 



Frozen section viewed from tfie Fingers. Tlie second row of Carpal Bones and 
the Styloid Process of the }rd Metacarpal Bone have been sawn through. 

On the back of die hand the Extensor Tendons, on the outer side the 
Kxtensor C)ssis Metacarpi and the Extensor Primi Internodii Pollicis, in the palm 
of the hand the Flexor Tendons are shewn in their relations to each other and 
to the Bones of the Hand. 

The Concavity of the Carpus with the tunnel completed by the Anterior 
Annular Ligament are well shewn. 

Note: Radial Artery; Ulnar Artery, and Nerve. The Median Nerve 
becoming more superficial at the wrist, lies in close approximation to the Flexor 
Sheath, and directly under the Palmar Fascia. 

(Vide Figs. 98 and loi.) 



Pig. 104. Transverse Section through Palm of Hand. 



Frozen Secti(»i. Left Handy seen from the fingers. 

The Flexor and Extensor Tendons have diverged towcirds either the 
inner (ulnar) or outer (radial) side. The median nerve has divided into many 
branches. The fleshy muscles of the Thenar and Tlypothenar Eminences are 
evident. The Radial and Ulnar Arteries have divided so that the smaller 
branches of the Radial, with the exception of the Princeps Pollicis artery, are 
scarcely visible ; the branches of the Ulnar Artery are readily found accompanying 
the nerves on the Palmar aspect near the 4th Metaciirpal Bone. 

The Palmar Fascia which bridges over the space between the Thenar 
and Hypothenar Eminences is of great practical importance, because the skin is 
bound firmly to it so that suppuration deep to the fascia, i. e. around the Tendons 
or their sheath, becomes pent up, and deep incisions become necessary for the 
evacuation of the pus. 

The concavity of the hand is well shewn. (Cf. Foot.) 
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Fig. 105 and 106. Areae of distribution of Cutaneous Nerves 
of Upper Extremity, (right). 



Outlines 0/ Figs, after Fau's Atlas. Colours correspond to those employed for 
the spinal segments in the subsequent figures. 

Unfortunately the areae of distribution of the nerves of the limb and 
their variations have not been completely worked out, as in the case of the Head 
and the Trunk by FkohSE and Zanofr. For practical purposes the diagrams 
will probably suffice. 

The upper part of the shoulder (green) is supplied from the Cervical 
Nerves. The front of the chest is supplied by the Anterior Branches of the 
Intercostal Nerves (yellow), the back b)' the Posterior Branches. The Lateral 
Branches supply the Axilla and even the upper part of the inner aspect of the arm. 

When the arm is supinated the anterior boundary between adjacent areae 
of distribution extends down the middle of the anterior aspect of the arm to the 
dp of the 4th finjrer. But the posterior boundary line runs down the middle of 
the arm to the 3rd finger. 

The following points should be observed: — 

The upper part of the shoulder is 'supplied by the Supra -Clavicular 
and Supra-Acromial Branches of the Cervical Plexus. 

The lower part of the shoulder by the Circumflex. 

Below this level the Musculo-Spiral supplies the skin on the outer aspect 
of the arm corresponding to the area supplied by the Internal Cutaneous (red) 
and Lesser Internal Cuuneous Nerves on the inner aspect. (A further internal 
branch from the Musculo-Spiral Nerve — Gegenbaur — may assist in com- 
pleting the supply of this region.) 

On the inner part of the anterior (flexor) surface of the forearm is to 
be found the Internal Cutaneous Nerve, the dorsal branch of which supplies the 
inner aspect of the posterior (extensor) surface; on the outer aspect of the back 
of the forearm the chief nerve is the Radial, only a very small area being 
supplied by the Musculo-cutaneous Nerva 

In the palm of the hand the cutaneous distribution of the Median (violet) 
and Ulnar (brown) is divided by a Une which runs along the axis of the 4th 
finger. Special branches from the Median and Ulnar Nerves supply small areae 
in the upper part of the Palm. On the outer side a small area of the Thenar 
eminence ts supplied by the Radial Nerve. 

'llie Dorsum of the hand is supplied equally by Radial and Ulnar Nerves, 
but where these become wanting in the case of the and. 3rd and 4th fingers, 
their deficiency is made up by the Median Nerve. (Cf. I*ig. 106.) 
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pigs. 107 and 108. Cutaneona Nerves, according to their Segmental 
(Spinal) Origin. 



The nerves distribuleil I" ihc ii]ipor extremity are derived from the 
segments 4th Cervicu! and ;nd Dursal inclusive. The distribution is such that 
the upiwr sc^'ments pass to the "utcr side and the lower the origin of the nerves, 
the nn)re internal is their dislrlhutinn. The thick black lines situated on the 
Anterior and i'osieri.ir ;is])ot:ts <if the arm indicate the boundary between the 
rostral and caudal jiarts of the limb, the correct ixintinuation of this line on to 
the forearm and hand is not yet defined. 

Wii UMAX.v is of opinion that it sliould continue between the dark-blue 
and violet areae to the distal end of the [st Metacarpal bone on both the anterior 
and jx>sterior aspects. 

The segmentary distribution i-ver tho attachment of the limb to the trunk 
differs in front and behind. The jiosterior divi.sions of the Cervical Nerves ramify 
over the imstcrior aspect: Vlll. C and [. I) have, as a rule, no posterior division, 
so that 2. I) follows VII. ('; again, [. O has not usually even an anterior division, 
so tliat the jnd intercostal nerve follows directly upon the Supraclavicular branches 
distributed ti) the chest. 

The lx)undarics between the inti'rcostal nerves are diagrammatic in the 
figure inasmuch as only the middle ' :, 1 -f a colour accurately represents the 
nerve indicated, the upjier and lower thirds being the upjjer and lower association 
areae of the nerves. 

In the limb the limitations are much less definite than indicated ; moreover 
there are man\* variations jKirlicuIarly on the inner side where the red area may 
be far more extensive antl widi the brown may pass even as far as the 4th finger. 

The following segments c'lrrespi.ind to the different nerves. 

IV. (":- - the sujira-claviciilar nerves. 

V. C (Vl. I'l:- the cutaneous branches of the circumflex. 

tV. O VI. evil. (.' iVIIl. (■': the cutaneous branches of the Musculo-Spiral, 

VI. C: — the cutaneous branches of the Musculo-Cutaneous. 

dn the inner as|teci of tho limb the l>orsaI Xerves enter at the upper 
I»art. the t"er\ical Xor\os at tho lower. The 1 ntercosto-humeral belongs to the 
Cervical Plexus if one takes the .nd l>nrs,il segment as belonging to this Plexus. 

The Internal cmanf''us is cJiiefly derived from 1. D and VIH. C. The 
violet band \\TI. Ci gives the boundary between VI. C and VIII. C as these 
nerves ramify o\er this area. 

The area of the Medi.m and I'lnar Nerves in the hand are not accurately 
defined. The dors.d branch of the ITnar \erve chiefly contains VIL C, the 
[■liilmar branch VII. (" lonly representtil in the figure^ and i. D. 

Hie Talm.ir brandies of the Median \erve correspond to VI. C and 
VII. f. the digital br.mclics 10 VI. C. VII. ('. Vlll. C ithe nearer to the inner 
siile. iho lower is the origm of the fibres in the cord*. The outer side of the 4th 
finger may even be partially supplieil by 1. D. 




Fig. 107 and 108. Cutajieous N'erve>Supply of the Upper Extremity, according to the 
Spinal Segments from which the Nerves are derived. 
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Fig. 109 and 110. Nerve Supply of the Muscles of the Upper Extremity, 
according' to their segmental (spinal) Origin. 
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Figs. 109 and no. Nerve-Supply of the MuBcles of the Upper Extre- 
mity, according to their Segmental (Spinal) Origin. 



TTu ugmtntt an given partly according to WlCUMANN and BOLK, partly after ZIEHEN. 

In Ike text, Araiic figvrei rtpreitnl the Centieai Segments, tie first Dorsal is indicated iiy a 

Roman I. Colours as in Figs, iqj and 108. 

The ventral muscles of the superficial layer of the shoulder-girdle are the Stetno- 
Mastoid and Pecioralis Major; those of the deep layer tlie Subclavius and Pectoralis Minor. 

That portion of the Spinal Accessory Nerve which supplies the Slemo-Mastoid 
Muscle contains 2. C. and 3. C. The Anterior Thoracic Ner\'es divide into several branches; 
the upper segments are for the Pectoralis Major 5. C, 6. C, 7. C. (Clavicular portion 5. C.), 
the lower segments are for the Pectoralis Minor 7, C, 8, C. ; 8. C. in some cases also supplies 
the lowest fibres of the Pectoralis Major. 

The Nerve to the Subclavius Muscle is composed of fibres derived from 5. C. and 6, C. 

The superficial layer of the Extensor Muscles of the Shoulder-Girdle is composed 
of tlie Trapezius and Latissinius Dorsi; in the majority of cases the Spinal Accessory 
Nen'e to the Trapezius Muscle contains a., 3. and 4. C, the long Subscapular Nerve to 
the Lalissimus Dorsi Muscle 6., 7. and 8. C. The other Subscapular Nerves to llie Teres 
Major Muscle 5., 6. (and 7,) C. ; to the Subscapularis Muscle 5. and 6. C, the Supra- 
scapular Nerve to the Supraspiuatus Muscle 5. C, to the Infraspinatus Muscle 5. and 6. C. 

The deep^layer is composed of the Serratus Magnus with BEti-'s Nerve 5,, 0. 
and 7. C. ; Levator Scapulae {3.) 4. and ^. C. and the Rhomboid Muscles 5. C, possibly 
further fibres from 4. C. to the Rhomboideus Minor Muscle. 

Of the mixed nerves, the Median contains fibres derived from each segment, 5., 6., 
7., 8. C. and I. D. ^ (though 5. C. probably contains Sensory fibres only). — The motor 
part of (he Musculo-Cutaneous Nerve contains fibres from 5,, 6, and 7. C. ; the Ulnar 
Nerve usually 7. and 8. C. and I. D. or 8. C. and I. D, only. The motor part of the 
Circumflex 5. and 6. C. The motor part of ihe Musculo-Spiral (5. C.) 6., 7. and 8. C. 

Muscul o-Culaneous Nerve: Coraco-Brachialis Muscle 6. and 7. C.; Biceps 
Muscle 5. and 6. C. ; Brachialis Anticus Muscle 5. and b. C. This last named muscle 
has a double Nerve -supply as it also receives fibres from the Musculo-Spiral Nerve 
(derived from the same segments). 

Median Nerve: Pronator Radii Teres Muscle 6. and 7. C. ; Flexor Carpi 
Radialis 6. and 7. (and 8.) C. ; Palmaris Longus 7. and 8. C, and I. D. ; Flexor Sublimis 
Digitorum 7. and 3. C. and I, D. ; Flexor Longus Pollicis 6,, 7. (and 8.) C. ; Pronator 
Quadratus (0.) 7, and 8. C. and L D.; Muscles of ilie Thenar Eminence 6. and 7. C. 
The two outer Lumbrical Muscles are usually considered lu be supplied from 8. C. and 
\. D. segments. 

Ulnar Nerve: Flexor Carpi Ulnaris Muscle (7.) 8. C. and L D.; the outer 
(radial) portion may also be supplied by the Median Nerve (Frohse) thus ha^'ing a 
double Nerve-supply, like the following muscle; Flexor Profundus Digitorum (Ulnar and 
Median) 7., 8, C. and I. D. The deep portion of the Ulnar contains 8. C. and L D., 
but chiefly 8. C. ; at the Hypothenar Eminence even the 7. C. may take part (BoLK). 

For the Motor Anastomosis between the Ulnar and Median Nerves cf. Figs. 84 and r)0. 

The Circumflex Nerve contains fibres from the 5th and 6th Cervical Segments. The 
small area of Deltoid Muscle coloured green denotes the probability, as evidenced by 
clinical observations, that fibres from 4. C. supply this portion (Ziehkn). The Anterior 
part of the Deltoid mav be supplied by the Anterior Thoracic Nerves (Anastomosis with tlie 
Circumflex, Frohse). The nerve to the Teres Minor Muscle usually only contains 5, C. 

I lor Long Head of Triceps 6., 7. and 8. C. 
for Outer Head of Triceps 6., 7. (and 8.) C. 
tot Inner Head of Triceps (6.), 7. and 8. C. 
for Anconeus 7, and 8. C. 

Brachio- Radialis (Supinator Longus] 5. and 6. C. Extensor Carpi Radialis Longior 
and Brevior (5.) 6, and 7. C. Supinator Brevis 5,, 6, (and 7.) C. Extensor Communis 
Digitorum and Extensor Minimi Digiti &., and 7. and 8. C. 

Extensor Primi Intemodii Pollicis 6., 7. (and 8.) C. Extensor Indicia 6., 7. and 
8. C. Extensor Secuadi Intemodii Pollids 6., 7. (and 8,) C. (in Bulk's case 7. C, only) 
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Pig. III. Thorax and Abdomen. 

The Tniiik is diviiled into two chief divisions; the upper is the Thorax 
(Chest) and tlie lower is ihe Abdomen ^Hc"y)- 

ITie sii|x;rficial Hne cif seiniration between these two regions follows the 
lower margin of the hones aiid tartilanes whith comprise the thoracic cage, but 
this surface marking bj' no ineims indicates the relative ^ze of these cavities. 

This curved line only shews the attachment of the base of the diaphragm 
which is in constant movement so that tlie capacity of these cavities is ever 
varying anil the [x^sition of the more moxable viscera alter accordingly. 

I'ertain jioints .imi conneotirijf lines are employed in order to subdivide 
these regions and tluTcby ondeasours are made to traverse or map out certain 
im[>orlanl \iwera or visceral lioniains. 

Ihe most imiv>riaiH litu-s and regions are marked in the figure: to the 
black lines have been aiiiied rod lines in order lliat the most important Con- 
tinental and l■"n^li^ll i;iiiilcs ma\ be pictured. 

V\w iwuier is li>'\\t'vei' ;.:ri.*ni;ly rciiinm ended to appreciate the multi- 
plicity of visciT.il sariacc ;!i,c.-k:i:i;s h\ roiercticc ;i' the following authorities: 

.\tlas of ll.iiiu:; A^M-.omv, I'.v. i>r, 

lexiUv^k ol A:;.i:o;;:>, <,:\N-\,-H \\;. 

Sur>;ii.Mt A;-.a;.'"-\, l^; \\ ; H 




Fig. 111. Regions of the Breast and Belly. 



ItchniKU Cnmptuir, New Ynrk. 




Fig. 112. Frontal Section through the Trunk. 

V, Nat. Size. 



RcbmiQ I^mile'l, LduiIdu. 



Rebiii.iu Compiuiv. New York. 




Fig. 112. Frontal Section through the Tmnk. 



Frozen Section. The anterior surface of ike second section of a series of Ver- 
tical Frontal Sections seen from in front. The Thoracic and Abdotninal 
Viscera are in their position at extreme expiration which is never reached 
during life. Atmospheric pressttre has driven the intercostal spaces inwards so 
that the outlines of Pleura and Lung are undulating. 



A frontal section shews much better than a transverse section the different 
■ cavities derived from the general (Coelomic) Cavity of the Embryo. 

The formation of the Diaphragin results in a division into Thoracic and 
Abdominal Cavities. There is really no Thoracic Cavity but a Thoracic Bony 
Cage. As the pericardium is pushed downwards from the neck into the Coelom, 
3 completely independent cavities are established: 

1} Pericardial Cavity, containing the Heart and a part of the large vessels. 

2) Left Pleural Cavity with the Lung. 

3) Right Pleural Cavity with the Lung. 

It is the practice of many anatomists to call the space between the Left 
and Right Pleural Cavities the Mediastinum, — according to this the Heart would 
be in the Mediastinum (Middle). But if three independent cavities are recognized 
there remain two spaces communicating above, one in front of and one beliind 
the heart — the Anterior Mediastinum and the Posterior Mediastinum — . 

The Anterior Mediastinum is further divided by the overlapping right and 
left pleurae (cf. Fig. 116) between the 2nd and 4th ribs into an upper and lower 
compartment with free communication. Above the Mediastina communicate freely 
with the spaces between the structures of the neck. 

The complementary spaces shewn in the figure between the Thoracic 
Wall and the Diaphragm are only occupied by the Lung during inspiration. 

The Pericardium is a closed sac consisting of a visceral layer closely 
enveloping the heart and the roots of the large vessels and a parietal layer 
directly continuous with the former but blending with the Mediastinal Pleura, the 
Diaphragm and the Anterior Thoracic Wall. 

The Pleural Sacs are two closed cavities, consisting of a visceral layer 
which at the root of the lung blends with the parietal layer. This parietal layer 
lines the thoracic wall — (Costal pleura) — the pericardium — (Pericardial plem^a) 
— the diaphragm — (Diaphragmatic pleura) — and the mediastinum — (Media- 
stinal pleura) — . 

The uppermost part of the pleura which reaches from '/i to 4/5ths inch 
above the first rib is the Apical Pleura (this is not shewn in the figure because 
it lies behind the plane of section). (Vide Figs. 70, 121, 126.) 





Pig. 113. Upper Aperture of Thorax. 



The upper part of the Sternum y the ist and 2nd Costal Cartilages and the muscles 
attached to these have been removed. The Clavicles and Ribs have been pushed 
d(/wn to their full extent. The Pericardium is exposed. The Thymus and 
Thyreoid Glands have been cut away, together with the Bronchial Ly*mphatic 
Glands. The Inferior Thyreoid Vessels are divided and the cervical fascia 

dissected away. 

The following structures pass upwards or downwards through the superior 
aperture of the Thorax. 

Vessels. The right Common Carotid Artery rising from the Innominate 
Artery. The Left C'ommon Carotid a direct branch of the Arch of the Aorta. 

The Subclavian Arteries at first pass upwards into the neck and then to 
the Axilla. 

To the right of the Arch of the Aorta lies the Superior Vena Cava formed 
by tlie junction of the Right and Left Innominate Veins, which pass behind the 
Stcrn<>( Clavicular Articulation and the Manubrium Sterni. The Innominate Veins 
are formed by the junction of the Internal Jugular and Subclavian Veins. The 
large veins are situated to the outer side and in front of the main arteries. 

Ilie Lymphatic Duct (the chief lymphatic channel) after passing upwards 
in the posterior mediastinum where it is situated between the Aorta, Large Azygos 
Vein and ( )esophagus directs its course away from the Vertebral Column obliquely 
upwards and to the left side of the neck; here, under cover of the deep cervical 
fascia it forms an arch and finally opens into the Left Subclavian Vein (cf. Fig. 67). 

Nerves. The Phrenic Nerve derived from the 3rd, 4th and 5th Cervical 
Nerves (chiefly the 4th) runs obliquely across the Scalenus Anticus Muscle to the 
out«T side of the Internal Juguliu* Vein, then behind this vessel between the Sub- 
clavian Vein and Artery (Figs, b; and 70). 

The Right Phrenic 5serve runs to the outer and anterior aspect of the 
VeiKi Cava Suwrior. between the l^ericardium and Mediastinal Pleura, along the 
right lH>nier of the Pericardium to the Diaphragm. (Coronary Ligament erf Liver. 
Liver and Abdominal Wall.^ 

The Left Phrenic Nerve takes a greater curve in its passage from the 
Neck into the Fhonix owing to the iisymmetr>- of the large vessels and is situated 
on a dtH^jHT plane thai\ the right, owing to the rotation of the heart to the left, 
in its courst^ InnwiHMi the Pericardium and Pleura to the Diaphragm (cf. course 
of Phrenii^ in Fig. i.^.^V 

The Vag^us or lonth CVanial Ner\'e nmning between the Carotid Artery 
aiul Internal Jugular Vein at first |\isses downwards and slightly backwards but 
MH>n ii^clinos forwainis to the right and in front of the Right Subclavian Artery, 
on the left side in front v>f the Sulvla\ ian Arter\ and Aortic Arch. 

IV^th Vagi .iocom|\uiy the (."^os^^phagus in its lower part and through the 
1 V»i>ph,^re«l i^|vning into the AKIomen on to the walls of the Stomach. The 
left Vagus merges gradually to the Anterior Aspect whereas die right Vagus 
Ihwmuos dirtvttni tv^ the l\\Moriv>r As|xvt of the Stomach; Ais resohs finom the 
devolopnuMital n>tativM\ of the Visinis :o the right. 

lM\Mn t\uh Vagus is g"!ven off a Recximent Lar>Tigeal Nerve (Motor Nerve 
to Muscles of the I ar>n\ ; the rich: rcvnirrent nerve looping arooiid the Sub- 
olAvian Aiiovv N\ho;vas the Ion nvr.rror.t iierv e winds round die Ductus Arteriosus 
,a its oonnivtuMi Nxuh ;ho Arch of the AortA: each nerve ascends upwards by 
the sulo ^^f the Tr.u ho,^ of. Vic. ^o . 

Viscera: Ihe Vr,tche,* bitV.rc^tt^ op|v^te d)e 4di or 5th Dofsal Vertebra 
into Right ,^n\i I eft 1 v\^nv^hus unvier Ov^ver of Uie lanre ^^essds. The Oesophagus 
is sh«»w« ir. the ficv.iv to ;he loft of rho IVj^choA. 







Fig. 113. Upper Aperture of Thorax. 
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1 Pig. 114. 


Lymphatic Olands coimeoted with the Maiuna in an Adult. 
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Fig. 114. Lymphatic Glands connected with the Mamma in an Adult. 
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It is absolutely necessary to adopt a definite and universally applicable classilication 
of the Aiillary Lymphatics in order to readily comprehend their distribution. The number 
of Glands varies enormously (8 to 43) and into these enter the afferent Lymphatic \'essck from 
the Thorax and Arm. 

Of the afferent lymphatics which come from the Thorax, those Irom the Mammary 
Gtand have the greater practical importance A superficial and a deep set, separated by the 
Intercosto-Humeral Nerve and the External Mammary Vessels can be made out. 

The first rcRional gland for the Ivmphatics of the Breast lies, when the arm is ab- 
ducted to a right angle, just below the free border of the Peitoralis Major Muscle at the level 
of the 3rd rib. An inconstant deep gland is sometimes present; this Paramammary Gland is 
depicted in the figure at the outer border of the beast. By Lesser enlargement of this gland 
is considered characteristic of Syphilis. 

Usually from the Breast the Lymph passes through 1 to 4 glands which lie under cover 
of the Pectoralis Minor Muscle, parallel to the inner side of the Axillary Vein. 

Thus it passes through several smaller glands — Subpectoral and Subclavian Glands. 

In rare cases, which one should always bear in mind, lymphatic vessels pass between 
the two pectoral muscles and are associated with an Interpeetoral Gland. But the more usual 
connection lies with the neighbouring External Gland called the Inter mediate. Fortunately 
there seldom exists a direct communication with the deep glands, the Subscapular Glands and 
thence along the nerve to the Latissimus Dorsi Muscle. When this group becomes affected, 
the Neuro- Vascular bundle cannot well be left untouched in the course of a operation inasmuch 
as it is very frejjuently surrounded by the lymphatics {v. Origin of Subscapular Artery). 

The lymph from the arm passes usually with the superficial vessels to a gland which 
lies icf. Fig.) on the Axillary Vein; ihence under cover of the Pectoialis Minor Muscle along 
the outer side of the vein. 

A lymphatic channel may accompany the Cephalic Vein and disappear in the Infm- 
clavicular Fossa, between the Deltoid and Pectoralis Major Muscles, to enter a Deltoideo- 
Pectoral (Infraclavicular) Gland. 

The Deep Lymphatics lie partly on the Subscapularis Muscle, partly along the outer 
Thoracic Wall — the Subscapular and Thoracic Glands. 

Accordingly it becomes advisable to classify the glands of the Axilla in the follow 
ing way : 

A. Superficial Glands. 

Pectoral, Intermediate, Brachial, Infraclavicular (Deltoideo-Pectoral). 

B. Deep Glands. 

Subscapular. 

To these regional sets of glands the following intermediate glands have to be added: 
Subpectoral, Subclavian and Thoracic. 

An important variation in the Pectoral Glands is the presence of an Interpeetoral Gland. 

Apart from the usual lymphatic channels leading to the Axilla there are two (blue) 
other important lymphatic vessels which in obstruction or removal of the former carry lymph 
from the lower border of the breast to the Umbilicus, or lo the Internal Mammary Aiter>'. 

From the supero-internal part of the Breast, lymphatics run into (he Superficial 
Internal Pectoral Gland whence the lymph may travel into deeper regions. On the other 
hand, lymphatics may emerge towards the surface and conned the Internal Uaromary Lym- 
phatic Glands with the Superficial Glands of the Axilla. iCt. the transverse black line at the 
upper border of the Mamma.) 
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Fig'. 116. Boundaries of the Lungs and Pleurae as seen from in Front 
Area of Absolute Cardiac Dulness. 

•,, Nat, t>ijw. — Afler Ji-twEl. iiin-.iiliwli. 



Bebniiui Limilni, liitduu. 



K- IV...,™.. Nr. York. 



Fig. ii6. Boundaries of the Langs and Pleurae as seen from in front. 
Area of Absolute Cardiac Dulness. 




The Parietal Pleura consists of the Costal Pleura, the Diaphragmatic 
Pleura, the Mediastinal (including the Pericardial) Pleura and the Apical Pleura. 

The knowledge of the reflections of the Pleura, i. e, the lines upon the 
Anterior Thoracic Wall at which the Costal Pleura becomes the Diaphragmatic 
and the Mediastinal Pleura — cf. dotted lines in the figure — is important. 

The Anterior (Median) Boundary of the right costal pleura extends from 
the upper margin of the ist costal cartilage at an angle of 45" downwards and 
inwards to a point Vio^ ^° ' "ich to the left of the middle line at the angle 
of the Sternum (Junction of Manubrium and Body of Sternum). From this point 
it continues downwards in a vertical direction, gradually approaching the middle 
li[ie at the level of the 5th Costi>Sternal Articulation; from this point its course 
is slightly downwards along the lower border of the 0th costal cartilage in the 
bth intercostal space or along the upper border of the 7th costal cartilage, the 
lower border of which it reaches about '/jth of an inch mesial to its costo- 
chondral junction. 

The costal cartilage of the 7th rib, hke the lower costal cartilages, is 
almost entirely devoid of Pleura. This also applies to an increasing surface of die 
ribs themselves as we get lower in the series (z'/* inches). The limit of the Pleura 
crosses the right nipple line (cf. Fig. iii) at the lower margin of the 6th costal 
cartilage or slightly lower down, and the axillary line at the lower border of the 
9th Costal Cartilage. 

In the upper part, the left costal pleura takes a similar course; it crosses 
the Sternal Angle (Ludwig's Angle) a little further to the left; from this point 
it passes so as to often reach the middle line, becoming, to some degree, adherent 
to the pleura of the opposite side; for the distance of 2 inches it extends ver- 
tically downwards until it reaches the level of the 4th costal cartilage; at rhi^ 
level the margin of the pleura extends obliquely downwards and outwards to the 
upper border of the 5th Costochondral Articulation whence it curves with its 
concavity inwards to the upper border of the 7th Costal Cartilage; from this point 
it again follows a similar course to the Right Pleura downwards and outwards; 
though mesially it does not reach the 7th Costal Cartilage it may extend lower 
down externally. The left pleura crosses the axillary line at the loth rib or in 
the yth interspace (cf. Fig. 120). The pink area indicates Absolute Cardiac Dulness 
which under normal conditions is not encroached upon by lung tissue and which 
area serves for the exposure of the Pericardium in Pericardiotomy. Cf. F~igs. 70 
and 121 for a description of the Apical Pleurae. 

Ibe boundaries between the different lobes are shewn in the figure. 

Ihe Right Lung has three lobes — the superior and middle lobes are 
separated anteriorly by a fissure which extends to the level of the 4th rib or 
';, inch lower. Ihe boundary between the ntiddle and inferior lobes lies opposite 
the 0th intercostal space and extends behind the anterior extremity of the 7th 
rib obhquely downwards to the lower border of the lung. 

The Left Lung consists of 2 lobes and the fissure which separates them 
eiLteods from the posterior end of the 4th interspace to the region behind the 7tb 
' costal cartilage. 





Pig. 117. Boundaries of Lungs and Pleurae from behind. 



The Median Boundaries of the Pleurae jx )steriorl v, i. e. the lines at which 
the Costal Pleurae become continuous with the Mediastinal Pleurae, run along the 
bodies of the Vertebrae. The lower limit, i. e. where the Costal Pleura becomes 
continuous with tlie Diaphragmatic Pleura, is very important From the lower 
bc^rder of the 12th Dorsal Vertebra this line runs horizontally outwards so that 
not only the lower rib cartilages but also the bony ribs are free. The 12th rib, 
which varies much in length and may even be absent, is usually bisected by 
this line. 

The difference on the two sides in the Axillary Line has been mentioned 
in Fig. 1 1 (>. 

The Apices of the Pleurae are not visible fn>m behind, because they never 
[KISS up as high as iho upper surface of the 1st lX>rsal Vertebra. 

llie fissures beiwoon the Up^x^r and Lt^wer Lt>bes are indicated by black 
lines, beginning hohintl in the ^rd interci>stal s{xice they run obliquely outwards 
and downwards. 

But on the right side a small fissure arises from the main fissure and 
dividi^ the up[>er lobe iino two the Sii|x»rior and Middle Lobes^. 




Fig. 117. Boundaries of Lungs and Pleurae, from behind. 
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Pig. 118. Anterior Thoracic Wall and Heart in the New-Born. 
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Fig. Ii8. Anterior Thoracic Wall and Heart in the New-Born. 



From the fresh corpse of a normal Foetus the soft parts, of the Anterior Thoracic 
Wall over the Sternum and Costal Cartilages have been remoi'ed. The position 
of the heart and its important parts has been determined by LusCflKA's method, 
(by the introduction of 6 needles). The heart and the great vessels are fully 
shewn in the figure, the bones and muscles being imagined as transparent. The 
outline of the Pericardium and the area of Absolute Cardiac Dulness are yellow. 



The six points — indicated by Arabic figures — employed to determine 
the position of the heart are: 

1. Internal angle of the first intercostal space on the right side close to 
the Sternum: Right Pleura, Right Phrenic Nerve, Reflection of Pericardium. 
Superior \'ena Cava close to the right margin of the Arch of Aorta (this last- 
named structure may be pierced by inserting the needle obliquely); in the adult 
the Internal Mamman,' vessels would be injured, but not so in the child. Cf. Fig, 1 19. 

2. Internal angle of the 2nd intercostal space on the right side close to 
the Sternum; Right Pleura. Su|>erior Vena Cava, upper border of Right Auricle. 
Aperture of Pericardium. 

3. Internal angle of 2nd intercostal space on the left side close to the 
Sternum; Region of Pulmonary- and Aortic Valves (the pulmonary valves being 
anterior, above and to the left; the Aortic posterior, below and to the right] 
Cf. Fig. 120. The left pleura is opened by the needle, 

4. Middle line of Sternum at the level of the 4th Chondro-slernal articu- 
lations or at a slightiy higher level in the new-born : Border of Right Pleura, 
Boundar>- between right auricle and right ventricle; Tricuspid Valve. 

5. Middle line of Sternum at the junction of the Manubrium with the 
Xiphisternum: Lower border of right ventricle or of pericardium, and of the area 
of Absolute Cardiac Dulness. 

(i. Lower border of 5th rib on the left side at its costo^hondral junction 
about ■V^th inch internal to the mammar)- line: Apex of Heart, or more accurately 
the limit between the left (red) and the right (blue) Ventricle. This needle 
passed exactly through the Interventricular Septum without entering either 
chamber of the ilearL 

The up[)er and lower parts of the Anterior Mediastinum are continuous 
in ihe child: the Thj-mus which lies in front of the Pericardium reaches down- 
wards between the Parietal pleurae as far as the area of Absolute Cardiac Dulness. 

The Anterior Mediastinum is filfed up by Thymus, loose connective tissue, 
fat, Ijmphatics and small vessels. 



Pig. 119. Anterior Thoracic Wall and Heart in the Adult. 

In addition to the soft parts covering the Thorax, the }rd, 4th, ^th Costal 
Cartilages and the junction of the last named with the 6th Costal Cartilage 

together with the Intercostal muscles have been removed. 

■ 

Between the slips r)f the Triangularis Sterni Muscle the parietal pleura 
(blue) is visible; its lines of reflection behind the Sternum are also delineated in blue. 

Between the 3rd and 4th Costal Cartilages (cf. Fig. 116) the right and 
left pleurae are in contact with each other, as in the adult the Thymus has con- 
tracted upwards. The right pleura ma}' extend considerably beyond the middle 
line, often iis far as the left border of the Sternum. 

Parallel with the borders of the Sternum, at a distance which varies with 
the width of the bone, the Internal Mammary Artery, a branch of the Subclavian, 
takes its course accompanied by 2 Venae Comites except in the two upper inter- 
costal spaces where there is only one vein. Around the artery lie lymphatic 
glands, (Sternal and Anterior Mediastinal (ilands) more numerous above than 
below. The Heart in the Adult is more deeply situated than in the Newborn 
and its apex is further to the left. 

The distance from the Apex (Left WMitricle) to the nipple is 2V5ths to 
2V.-ths inch in the vertical line, and V^ths to i ' \th inch in the horizontal direction. 
^As the P'igure is '/-.ths nat. size, actual measurements according to the Figure 
will recjuire multi])lication by five thirds.) 

An irregultirity in th(^ Costal Cartilage which may even involve the rib 
is shewn in tlii^ \\\\ Costal Cartilage on the right side. 

The following data connected with the bony Thorax and in particular 
the C(xstal cartilages hav<- been made out by BardI£I>KBEN. 

in about 10 "/,, ihc sth Costal Cartilage, on both sides, articulates with 
the Sternum. 1 he 01 h aiul 7th ("ostal Cartilages usually articulate with each 
other; in 60 "/(. '»" the left side and in 40 ".'„ on the right side, articulations exist 
between the 3th and ''tli Costal Cartilages. The arrangement, together with the 
close apposition of the cartilages. con\ert the intercostal spaces in front of the 
pericardium into narrow slits. 

The position of the .\]h*x of the Heart, the Pulmonar}' and Aortic Valves 
is not absolutely constant quite impart from physiological variations in form 
and position of the lieart. 

The Pulmonary X'alves usually lie opposite the 2nd left interspace or 
behind the 3rd left costal cartilage, rarely in the 3rd interspace. 

For operations upon the j-^ericardiuni the most suitable site is a smcdl 
area where the pericardium is uncovered by pleura. The entrance may be made 
through the 4th or sth intercostal sp*ice, close lo the Sternum, without wounding 
the pleura; the Internal Mammary Artery must always be borne in mind. 
Removal of a })art of the 4th and 5th Costal Cartilages witli a small portion of 
the left Sternum, allows a fair extent of die pericardium to be exposed. 







Tig. 119. Anterior Wall of Thorax and Heart in the Adalt 
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Fig. 120. Heart of Adult — Ventricles opened. 
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Fig. lao. Heart of Adult, Ventricles Opened. 



Normal adult heart hardened in fortnol; the ventricle is opened so as to shew 
the Aortic and Pulmonary semilunar vahrs, the heart is rotated so that the 

Left Ventricle is more to the front. 

The figttre is semi-diagrammatic in order to demonstrate more clearly all th 

valves of the heart and their relative positions. 



The figure shews the outer and anterior aspects of the Right Auricle, the 
Right Auricular appendage and the opening of the Superior Vena Cava. 

Right Ventricle: Papillary Muscles, Anterior, Posterior and Septal. Chordae 
Tendineae, 3 Cusps of the Tricuspid valve, one large Anterior, a large Posterior 
and a small Septal Cusp; between the two Ventricles the Inter- Ventricular Septum; 
on the Anterior aspect of the Heart the inter- ventricular groove, lerminaling in 
the Cardiac Notch, and the Descending Branch of the Left Coronary Artery. 

As the continuation of the Right Ventricle upwards (the Conus Arteriosus) 
has been widely opened and its left wall removed, the pulmonary semilunar valves 
appear to be completely disconnected from the Right Ventricle, but their relative 
positions are well shewn, one anterior, one right and one left. 

Left Ventricle: Papillary Muscles, anterior or left and posterior or right 
with chordae tendineae attached to the two cusps of the mitral valve (right or 
aortic cusp and posterior or left cusp), the right one extending up into the Aorta 
and almost in continuity with the semihmar valve. 

The Aortic Valves are three in number, like the pulmonary, one is posterior, 
two are anterior or right and left, this is due to the common developmental 
origin of the Aorta and Pulmonary Arterj'. 

The Aortic Valves lie (cf. Fig. 1 19) more to the right, at a lower level 
I .and posterior to the Pulmonarj- Valves, 

Because the Aortic Valves are situated deeply and at a considerable 

■ distance from the Ant^ior Thoracic Wall, to obviate the obliterating effect of 

■ tile Pulmonary Valves the Stethoscope is applied over the ;nd right Intercostal 
l:q>ace close to the Sternum, i. e. the point where the Aorta lies close to the 
[Anterior Thoracic Wall. 

The Mitral Valvular sound is listened for at the apex of the Heart. 



averse Section through the Trunk, 
the zst and and Dorsal Vertebra. 



/''rotrn Sri turn. 'I'he r,tn'7i p^i f thrnu^h thi" jtui lh*r itl Vtrtrbra and the Disc hetwem the 1st and 
ind I)nr\nl V^ertthrur, nl.o thrxurh tlif i,f nnd jtid A'//m. throujrh the loztfr part of the Trachea^ 
Thyreoid (ilatui and Clo\ii h ; th*' ^luuldt r-i.-mt /-;/ nther \idt and Scapula ivith their muscles hai'e been 

I lit thrttui^h. The ^h"uldir^ wrrc rather eln'ated. 

The important details an.*: 

1) Apices ot Pleurae as seen tn»m below are unequal because the section is not 
absolutely ln»riznntal (I^irterence V,„th inch). The Apices of the Lungs separated by 
the section have been removed. The Subclavian Artery on the left side arching 
over the Apex <»i the Lunj^, and its intimate relation to the 1st rib and the Scalene 
Muscles is noticed. 

2) Course of the Trachea and Oesophagus; the former deviates a little to the right 
probably owin^ to the asymmetry of the Thyreoid Gland whereas the Oesophagus 
normally deviates to the left. 

3) When the Thyreoid Gland is much enlarpjed (as in the inhabitants of the Saxony 
Mountain Districts) it not only surrounds the Trachea, but also touches the Oeso- 
phagus and exerts pressure on the Carotid Artery and thin-walled Jugular Vein — 
both ve.ssels being pushed backwards and outwards. 

4) The Mrachial Plexus, on either side, has been cut through. 

5) The Vagus Nerve is situated between the Carotid and Jugular Vessels (cf. Figs. 59, 
()i, and 113). Recurrent Laryngeal Nerve between the Trachea and Oesophagus 
(ct. Figs, (x; and 1 13). 

The space between the Vertebral Column and the front of the neck is remarkably 
sniull for the passage of the important Cervical Structures. 

Finally, the Tendon of the Long Head of the Biceps is seen in its groove and the 
.Hul>scapular bursa between the Subscapularis Muscle and the scapular or shoulder-joint is shewn. 



Pig. laa. Transverse Section through the Thorax, at the level of 

9th Dorsal Vertebra. 



/■#. •?#•♦» ^V, /;.'•#. rhc >f,.'.''; V •^•.^^ :':'r:,i^h :hi' c^rh A*'*.?* I'frrcbra. the 4th to Q/h ribs; in front the 
St***tu**t ..f d.; .did •;«^.' \ ".-.. ■./,;'.' .*i .■.;'..'•• ."" .'';. ■?/'; »..-\ A^ 'he fnan had died from Pneumonia the 

4f**tiC^ '•**' ''■ ' .x/^:*;..'" ./ .?•■.?' •:. : ;'; .*';.■ .■w'.rrr*..- i'xpiratorv position. 

This tiguio show> v lo.irly lunv the rhorax is vHcupied by the 3 cavities (Pericardium con- 
taining the Ho;nt« rieurao containini^ the l.ur.gs'^ and the spaces or M ediastina (cf. Fig. 1 12, Text). 

rho Antoiioi Mo.iijstinum presents ,1 ver\ sm.dl space occupied by loose connective* 
tissue^ \M iXwA Ivmphatu^ inlands, and shows that the i^ricardium is not completely covered 
bv Pleuirt. 

In the rostruoi Mevii,4>t;nu;r. M so:v.o di>t.inoe tv> the left of the Vertebral Column 
the \leso<Mubnji .\ou,i i> >eor., on tie r^jiht side tho Oesk^pha^us witb both Vagus Nerves, 
whetx^Jis l>ot\vcen the v^ioat ar.»i Sr.^all Ar\'Cv'^> Vc jns the Thor4K:ic Duct is cut across, poster!- 
oilv w the sNn^ivithottv voiJ.. and hehir.^i the Ticl'^t Vajju^ nerve is a small lymphatic gland. 

This tijiuiv instuutue'.N Nhrws the pv^sn:.>n ot the Phrenic Nerves between the Peri- 
\at\bvru and Tanetal TKuiac whuh »s a -tvnr.; v>i ooivi^uierahle practical importance in Pleurisy- 

v>n cithn v.xi<^ a: tVo 7th m'o v.i the Axiiiarx hne the Intcriobar Pahnonary fissure 
i> <ot»n. 




Fig. 122. Transverse Section through the Thorax at the level of the 9*^ Dorsal Verti 

Seen from below. — '/i Nat Sire 
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Pig. 124. Position of Abdominal Viscera, from in frost. 



Cf, Fig. Ill for Topography. 

In the right hyf)ochondrium lies the Liver which even extends fnnher 
\however. the 12th rib, costal cartilages of gth, loth, 1 1 th ribs shooid be exoepisd . 
The liver lies in contact with the diaphragm, and indirectly with the Thoracic 
wall, the lower border of the viscus varies with its size and shape — dcs depends 
uf)on the shape of the Thorax - and with respiration. In the luppLe lise h may 
correspond to ihe costal arch < t extend below it * - ths to i * -ths nxi . In die 
Axillary* line it reaches to the loth intercostal space or extends * tihs :•*• 1' jdis inch 
lower down. The I'wer concave surface of the Viscus is in relaiior whh tbe 
right kidney, right supra-renal body cf. Renal Impression Fig. 15^ aLrd hepatic 
flexure of Colon. 

In the left HypiKrhondrium lie the Kidney, Suprarenal body, Seomarh. 
Spleen. Splenic Flexure of Colon. Tail of the Pancreas and usually a pan erf ibe 
left lobe of the Liver. This region is occupied by about - ,rds of the Scomach 
i. e. Cardia and Fundus. The Cardia lies l>ehind the outer end rA the Tih C-r^cal 
Cartilage, the inner concax e surface 'f the Spleen is in relation with the upper 
pkurt of the left kidney, its '^uier convex surface with the EHaphragm .Phnenico 
Splenic ligament, cf. Figs, u-, iir., i;:. As a rule the liver does nx extend 
further to the left than the inner half f the 7th C<?stal Cartilage. The Sfsienic 
flexure is anchored by the I^hrenicc^-cciic fold to the icth and nth ribk This 
fold also forms a piatt- rm upon which the splei-n repr-ses. but this foid beccmes 
stretched when the spleen is en:Argt:-d i::d a: y alteration •?ccurs :n the p:«atic€i 
of the Colon, 

The form .\rd size cf the Epivrastric regions var^- viith the indi\TduaI and 
the sex : the subcost^u ang'.e varies widely bervveen 5: ' ar.d 7^*. The shape of the 
Xiphoid lYooess : tiers r^any v.ir:at:?ns- it ttav be directed 
v^r lateraliV. presortirc an : pining. :r r-e bifurcate-i. curbed cr crv>:4:ed. 

In the Epig.-.stric re^i r. are f unc a r%ar: :: tbe Liver. Ga! 
Stomach. l\:.>do:t;:r:t ar.vi Transverse C:'.:r. 

The >wer r^.^rcl- r :t the l.iver extends at the ?th o.-^ol c 
the rich: v^^stal arch an.: :ttn reajhes t: a i^::r.t rtiiwav berBre«i the Umbilxras 

o:h a::vi :.:h v\>st,il .a-r ..^t^ > sr^att-c the g^-h-ii^^cr cf. F^gs^ 131 and 152, 
IVhircI the l:\er a~- sirjatec 1 e^sscc Cut^attine r« Scocuch. Small 

l\:xxw*.v,:v, ',:o .:*. :h > r-vX.. " "^^t t ': — tr :> :ftrr. rur»-ec xdc extsoQS 

iv.tv^ the Vrv.lv'ical r-v x^ n 'n s— 'r .\.>^> it l:es vbrCy rctsaAe tbe Ertsg^scnmn. 

v'v -..«*««« ;« ...N ,«Nvx V* ^ Vk «..Z.?«..T^. ■^_.. ^ .r. . v. . U^H. V«.«HB »J^ nil I A4.4«CS^a2JC. 
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Position of Abdomiual Viscera, from in front 
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^g- ^25. Position of Abdominal Viscera from behind. 



Between the level of the 9th and i ith ribs on the left side is situated the 
Spleen which lies in relation with the Diaphragm above, and the left kidney below 
(cf. Figs. 126 and 136). 

The Kidneys lie opposite the utli Dorsal and tlie ist and 2nd Lumbar 
Vertebrae and in front of the 12th rib, on the left side also in front of the 1 ith 
rib. The right kidney, due to the size of the Liver, is mosdy found at a lower 
(evel. Sometimes both kidneys are at the same level, but rarely is the right 
higher. Both kidneys are occasionally situated at a considerably lower level 
without any evidence of und^e mobility. A horseshoe-shaped kidney, i. e, when 
the lower ends of the two viscera are joined in front of the Vertebral Column, 
is no great rarity. (Cf, Fig. 127.) 

The descending colon lies to the outer side of the left Kidney whereas 
the ascending colon witli its Mesocolon Ues in front of the right kidney with the 
duodenum above (for further details, cf. Fig. 135). 

The Pancreas - in front of the ist I-umbar Vertebra — extends to the left 
as far as the Kidney and Spleen ; its upper part may touch the Suprarenal Gland. 
In the figure it is visible on either side of the Vertebral Column (j'ellow) the 
intermediate part being indicated by dotted lines. Its head is almost completely 
encircled by the Duodeimm; into the Vertical portion of the Duodenum which 
is closely applied to the [josterior abdominal wall, the Duct of the Pancreas (Duct 
of WiRSUNG) which is usually joined by an accessory Duct (Duct of SaNTORINi) 
(cf. Fig. 130, text), and the Common Bile Duct open. 

These relations are shewn in the figure, which also depicts the left ureter 
coming from the left kidney (cf. Figs. iso. ijq and 133). 

The ascending Colon is seen on the right, the descending on the left (next 
in continuity the Sigmoid Flexure) between the Costal Arch and the Crest of 
the Ihum. 

The relations of the Peritoneum to the Viscera are described in Fip. 136. 
The last portion of the gut shews the Ampulla of the Reitum against 
which the Coccyx lies. Below the tip of that bone, the Rectum passes backward 
(Perineal Curve) and opens in the slit-like laterally compressed Anus. 



Pig. 126. Left Lung and Spleen. — Side View. 



The figure shews the diaphragm during extreme expiration (cadaveric 
expiration); the vault extends as high as the 4th left intercostal space and the 
left lung to the same degree. The fissure of the Lung — the left boundary of 
the pleura, cf. Figs. 1 1 6 and 117 — and especially the normal position of a normal 
spleen are shewn. 

The inner concave surface (jf the spleen lies against the Fundus of the 
Stomach and the upper part of the left kidney (cf. Fig. 135), the convexit}' is in 
relation with the Diaphragm connected with it by the Phrenico-Splenic Ligament. 
The spleen extends from (cf. Fig. 125) the 9th to the iith rib with its long axis 
corresponding to the long axis of the loth rib, in a downward and forward 
direction, so that the inferior pole points towards the Umbilicus. A normal spleen 
does not extend beyond the costo-chondral line — i. e. a line drawn from the 
left Sterno-clavicular articulation to the top of the iith rib. 

Through the Sacro-Sciatic Foramen tlie lower part of the Sigmoid Flexure 
and the Rectum are visible. 

The convex diaphragmatic surface of the spleen is sliewn; as the spleen 
is a viscus subject to many forms of enlargement, it is desirable to learn the 
direction in which its increase in size must extend. 

The upper conciive surface is in relation with the fundus of the Stomach; 
this frequently ])re\'ents a ])ermanent enlargement upwards. The lower surface 
rests upon solid viscera — left kidney, I^ancreas and left Supra-renal glands — 
whicli under normal conditions cannot easily be pushed aside. 

The Phrenico-S])leni(^ Ligament prevents expansion vertically downwards, 
but it affords a gliding surface along which the spleen may when enlarged slide 
forwards and downwards. It is thus that the anterior j>ole of an enlarged spleen 
is most readilv felt at the anterior border of the lotli rib. 
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Fig. 126. Left Lung and Spleen, lateral view. 
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Fig. 127. Position of Viscera covered by Peritoneum - Child. 
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Fig. 127. Position of Viscera covered by Peritoneum - Child. 



Child under one year of age. Anterior abdominal wall, Stomach, Jejunum, Ileum, 
Left portion of Transverse Colon, Sigmoid Flexure, Mesenteries and wall of 
Omental Sac, Transverse Mesocolon have been removed. Peritoneum, blue- 
Inner layer of Omental Sac, yellow. 

This figure shews the Abdominal and part of the Pelvic Viscera in sitii 
after removal f>f those mentioned above. The Liver is large, its anterior surface 
passing beyond the right costal arch throughmit its whole extent (reminding one 
of the arrangement in the Foetus), (^f the Viscera the following parts are shewn. 
Cardiac end of Stomach cut across transversely. I'yiorus joining the Duodenum, 
of which, by removal of the Anterior layer of the lesser Omentum, the hori- 
zontal and commencement of the descending portion with the opening of the 
Common Bile Duct are shewn. 

The remaining part is covered by the Transverse Colon. The lumen of 
the intestine is visible at the Duodeno-jejunal Flexure, below and posterior to 
which is found the Duodeno-jejunal Fossa, 

The Ileo-caecal junction and the Vermiform Appendix are seen in their 
usual position at a higher level in the child than in the adult. 

The Ascending Colon which appears rather short in the figure, the right 
half of the Transverse Colon (lumen owing to line of section), on the left the 
Splenic Flexure, Descending Colon, and two openings through which the upper 
and lower extremities of the Sigmoid Flexure are also visible. 

On the lower surface of the Liver we find the Gall Bladder and vessels 
entering the Hilum of the Liver, the Bile Ducts and further to the left the 
Spleen. Forming the left inferior boundary of the Fossa Duodeno-jejunal is is 
the Left Colic Artery. 

In this instance the Kidney is horseshoe-shaped, but the Ureters are normal 
and occupy normal positions, crossing the External Iliac vessels (cf. Figs. 131. 134, 
'36. 137, 14Q, 1,50) and disappearing behind the much distended Rectum. 

By the side of the left Ureter runs the Superior Haemorrhoidal Artery 
(a branch of the Inferior Mesenteric) to the Rectum. 

In front of the Rectum is the Uterus, of which the fundus is visible; 
from either side the round ligament passes to the Inguinal Canal crossing in 
their course the Deep Epigastric Vessels. The Fallopian Tubes and Ovaries lie 
on the right side in the true pelvis, on the left side in the false pelvis, either 
because they have not completely descended, or, more probably, because the much 
distended Rectum had pushed them upwards. This latter view is supported by 
the fact that the Fundus Uteri is squeezed in between the Bladder and the left 
wall of the pelvis. 

In front of the Uterus lies the Bladder, bounded anteriorly by the slighUy 
opened Cave of Retzius; in this region the Bladder is uncovered by Peritoneum. 

The Peritoneum which lines all these organs, and encloses them to a greater 
or lesser degree, has been cut off at the root of the mesenten,-. (Cf. Mg. 136.) 
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Pig. 130. Position of the Viscera which lie ontside the Peritonenm. 



Woman aged jo. The Intestines have been removed from the Cardiac end of 
tlie Stomach down to the Rectnin. Pancreas and Spleen in normal position. 
Parietal peritoneum has been removed in the Abdominal but left in the Pelvic 

Cavity. 

The Peritoneal Cavity hits been opened in the following way. The median 
incision extends from the Xiphoid to the left side of the Umbilicus below which 
part the incisions diverge towards the right and left Anterior Superior Iliac 
Spines. The two large upper flaps are further divided into two smaller ones by 
incisions running towards the loth ribs. 

The two Kidneys (practically at the siime level, though the left is usually 
the higher, cf. Fig. 125) together with their large arteries from the Aorta arc 
shewn with their vrins which enter into the Inferior \'ena Cava. At the hilum 
the Vein is situated in front of the Arter\', which hits divided into many branches, 
whereas the Ureter is situated behind. 

The left Renal Win passes in front (^f the Aorta to join the Inferior Vena 
Cava; the termination of this left renal vein and the right vessels are covered by 
the heiid of the Pancreas. 

The Pancreas extends across at the level of the ist Lumbar Vertebra 
from the Right Kidney to the Left, tenuinating in relation with the Spleen and 
lying in fn^nt of the Aorta and Inferior \'ena Cava. 

Above the Pancreas the Coeliac Axis with its three diverging branches is 
shewn; below the Superior Mesenteri(^ Artery, (the origin of which lies under cover 
of the gland), at a lower level and to the right is the Middle Colic Arter^^ To the 
right oi this Artery is the Su[)erior Mesenteric \'ein whereas further to the left 
is the Inferior Mesentorir \'ein. Above the Pancreas the Portal Vein can be seen, 
cut off at the hiliun of the Liver. Ihis vein is formed by the union of the 
Splenic and the Superior MeseiUt.Tir Wins. 

The I'reters passing downwards on the Psoiis Muscles cross the Iliac 
Vessels — on the left ' . i'.uh alxne. on tlu' right * ^ inch below the origfin of the 
Internal Iliac Artery and rourse alv>ng thr outer wall of the true pelvis to the 
rrigone of the Bladder. In the Male iho I'reter crosses the Vas Deferens, passing 
below this duct; in the Female the I'rcter passes below the Uterine Artery. 

ro the right ^^i tlie Aorta liis the Interior Vena Cava, between these 
large vessels and tv> the left of the .\*>ria are large lymphatic glands. 

The Aorta bifurcates into the CiMUinon Iliac Arteries at the lower border 
of the 4th Lumbar X'ertebni, 

The inlet v>f the true pelvis is almost a^m'j^Ietely filled up by the much 
distendeil Rtvium vliuaturevl- and ihe I'lerus ,in this instance enlarged) which 
overlies the Bladder, v^ ^- I'ig^ M^^ -^^^^^ U7-^ 




Fig. 130. PositioQ of the Viscera which lie outside the Feritoneum Female. 
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Fig. 131. Gall-Bladder, Bile Ducts and Neiglibouring Structures - Female. 
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Fig. 131. Gall-Bladder, Bile Ducts, and Surrounding Structures 
Female. 



On the body of u womnn, aged 55, a large window, 5'/* inches long by 4 inches 
wide wuti made through the skin of the right hypochondriac region. The windrnv 
aperture is diminished through the deeper layers. The Liver and Gall- Bladder 
have been drawn upwards and to the right while the Stomach and Duodenum 
have been drawn doivnwiirds. By removal of a part of the Anterior layer of 
the Hffxito-dnodeiial fold the structures at the hilum of the Liver have been 
exposed. 

Tliis figure shews the window with its inner boundary situated '/ith inch 
froTn tlie middle line. At the margin of the window, especially at the outer margin, 
the variuus layers of the abtlominal wall are to be seen: External Oblique Muscle. 
Internal Oblique Muscle, Transversalis Muscle; at the upper and lower margins 
the Rectus Muscle and its sheath together with the lumina nf the severed 
vessels which run behind the muscles: Superior Epigastric Branrh of the Internal 
Miunmary Artery (cf. Fig. 1 19) and the Deep Epigastric from the External 
Iliac Arterj'. 

In this figure the Liver and Gall-bladder have been drawn upwards and 
to the right in order to shew the structures in the Mepato-IXiodcnal Fold, but the 
natural posidon of the Gall-bladder is shewn in l-ig, 124. 

The fundus of this organ, which is norniid, extends a little way beyund 
the lower border of the Liver at the point where this viscus leaves the Costal 
Arch (8th or qth Costal CiUlilage) and runs obliquely upwards into the epigastric 
region. The fundus is 1 '/.-.di to 2 inches from the middle line so that access is 
gained to it by a longitudinal inciaon from die costal arc-h thnjugh or along the 
outer border of the Rectus Muscle. 

In pathological conditions, the gctll-bladder may lie so shrunken as to be 
hidden under i^iver of the liver, but when distended or the seal of a neoplasm, it 
may be easily palpated and even become of such a size as to be mistaken for an 
ovarian cysL 

The size of the (Jail-bladder varies greatly from iVf.di inches (as in this 
instance) to 5'/j inches long. It is covered by peritoneum on its free surface 
only (cf. Fig, 133), The Gall-bladder is directed backwards and inwards. Its 
duct (I'/jidi to iVsths inches long) has always an acute S curve and it joins 
the hepadc duct at an acute angle (the length of the hepadc duct is fine inch). 

The Hepato- Duodenal Fold forms the Anterior boundary of the Foramen 
of WiNSi.oW: the arrangement of the structures in this fold are: — 
To the Right: Common Bile Duct. 
To the Left: Hepadc Artery. 
Behind: Portal Vein. 



Pig. 132. Oall-Bladder. Bile Ducts and Surrounding Structures 

Male. 



As in Fi^, iji a lar^r iciuditWj () inches lon^ and 5 inches wide, was cut out 
of the right I/ypO'chondriac region of the corpse of a robust male, (Other 

details as in Fig. I^l.) 

The Fundus of the (iiill-I^lad(U*r lies more to the side than in Fig. 131. 
No difference dej)endenl on sex could l^e mad(^ out in the position of the organ. 

All the structures are shewn of normal size, more distinctly, and somewhat 
differently arranged from I'ig. 131 e. g. the |>osition of the Gall-Bladder is more 
transverse, the IVlorus is at ti higher level, the H epato-duodenal fold extends 
further on to the Duodmum icf. I-'ig. 131 where it does not go beyond the 
Cystic Duct), conse<|uently the l-oramcn of WixsLOw is in a somewhat different 
position. 

The two lymj)hatir glands seen, e. g. a smaller C'ystic at the neck of the Gadl- 
Bladder, and a larger (iland of th<' Portal X'ein on the anterior aspect of the Portal 
Vein near the Hepatic Duct, are constant. Another gland may be found lower 
down near the Common I^ile Duct at the upper border of the Duodenum. It is 
right t(^ know r)f these glands, because they bt^come enlarged in chronic inflam- 
mation of the Biliary passages and may become so hard as to be mistaken for 
gall-stones. 

rh(» (lall-I^ladder is supplied by the Cystic .Vrtery (a branch of the Hepatic) 
which divides into two branches, one running along the free surface of, the other 
running between, the Crall-bladder and the Liver. (Both branches need a ligature 
in Cholecystectomy. t ( oiisidcrable importance is attac^hed to a small but constant 
artery (cf. Pigs. 131 and 13J) wliich, derived from the Hepatic or Gastro-duodenal, 
runs cicross the anterior asj)ect of the Common Bile-Duct and ramifies on it, on the 
Duodenum and on the Pancreas. It sends a l)ranch upwards to the Gall-Bladder 
which we call the Accessory Cystic Artery. It reiisonably follows that in per- 
forming Choledochotoniy the operator should look out for this artery. 

B(Uh figures shew that, when the Liver is pushed upwards, the Duodenum 
and Pyl(^rus drawn downwards, the Bile passages are easily accessible; thus removal 
of the (rail-Bladder, opt^ning of the Cystic Duct, and other operations are rendered 
possible. 

The Common liile-Duct lies for a short pan of its course in the Supra- 
duodenal portion and favourable for surgical mccisures. Its further course behind 
the Duodenum is covered by tlie Pancreas. (Cf. Fig. 133.) 
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^ig- ^33- Sub-Phrenic Space: Pelvis of Ureter, Hilum of Liver; 
Bile Ducts. 



Sagittal Section passing i^l-,th inches to the right of the middle line of a 

frozen female body. The Comtnon Bile Duct was exposed in its course behind 

the Duodenum and Pancreas. The Peritoneum is in red. 



This figure shews with great accuracy the course of the Common Bile 
Duct which is usually 3 to 4 inches long. Its upper portion — Supra- Duodenal 
Portion — lies within tlie Peritoneum of the Hepato-Ouodena! fold, and is 
iVnth inch long. 

The Duct next passes behind the upper part of the Ouodenum and 
crosses it — Retro-Duodenal Portion i inch li.tng. 

The last portion — Pancreatic Portion — I'/sth inch in length, runs 
either through the substance of the Pancreas or in a groove on this gland to 
the left side of the descending portion of the Duodenum where it opens into the 
Ampulla of Vater close to the Pancreatic Duct, or together with it in some cases. 
The Retro-DuodeiiaJ and Pancreatic portions are both retro-peritoneal. (Cf. Fig. 136.} 

This is of importance in operations on the Bile Duct (gall-stones) ; the most 
easily accessible part is the Supra Duodenal portion. (Cf. Fig. 132, texL) 

To expose the Retro-Duodenal portion the Ci-astro-Hepatic Omentum must 
be divided at the upper portion of the Du'>denum, and this structure drawn 
downwards. \Vhon the upper and descending parts of the Duodenum have been 
freed and drawn to the left, the Pancreatic portion of the Duct is accessible (Trans- 
duodenal Choledochotomy). Cf. Fig. 1^9. Exposure of the Retro-peritoneal portion 
()f the Duct from the back, as practised by TiiFFTER. is less commendable. Rupture 
of this portion of the Duct leads to extensive retro-peritoneal exudation of Bile. 

The organs below the Diaphragm, viz. Liver, Spleen, Stomach, are separ- 
ated by a narrow space from the Diaphragm, which is lined by Peritoneum, and 
communicates with the Abdominal Cavity: this does not apply to those parts of 
the Liver (cf. Fig. 131) which are not covered by Peritoneum but connected with 
the Diaphragm bj' loose connective tissue. When pus spreads into this space from 
neighbouring organs; Stomach, (rail-Bladder. Appendix, Kidney, or in general 
Peritonitis, a Subphrenic abscess is formed. 

Accordingly, a Subphrenic abscess ma\- be either Intra- or Extra-peritoneal; 
the latter varietj' is very likely to occur if suppuration extends along the perinephric 
connective-tissue. {Cf. Figs. 133 and 136.} 





Pig. 134. Right Kidney, exposed from behind. 

0« the right side of a male corpse a window-section has been made by removing 
skin, part of the Latissitnus Dor si, two digitatUms of the Serratus Posticus 

m 

Inferior, the tendinous origin of the IransTersalis ^fuscle and the fatty tissue 

behind the Kidney. 
The Kidney /a tilted forward to exhibit the hilum, 

Thr Left Kidney extends fn»m the upjx^r l>>rder of the 12th Dorsal 
Vertebra to the lower lH»nler of the jiid <»r to the middle of the 3rd Lumbar 
X'ertebra. The Rivj^ht Kidney is usually alx»ut the s|>«-ice ^>f \'j a vertebra lower 
The upper half of the Kidneys lie very near the pleural ravities from which they 
are only separated by the 1 )iaj)hra^iTn. 

The distance from the lower end of the Kidney to the crest of the Ilium 
varies considerably n* ,th inch in the male, i inch in the female, on the right 
sid<*; r';,ths inch in th«' male and 1 * - th inch in the female on the left side). 

Access to the kidney is obtained b\- two routes, either from in front (trans- 
peritoneally -- cf. I-'iir. i.^>, text; or from behind 'from the Lumbar region). By 
the latter route the surge<:>n has the advantage that in 'Operations upon the kidney 
the peritoneum is not oi)ened. The route followed is at the border of the Sacro- 
Spinalis Muscle after division of the lower l>»rder of the I^tissimus Dorsi, the 
deep layer of the lumbar fascia is then di\ ided. After division of the Fascia 
Transversalis and the Renal Fat the l<:>wer end of the Viscus is exposed. In 
extending the incision upwards as far as the 12th rib the Heura may be slightly 
injured, its its line of reflection runs from the lower border of the 12th Dorsal 
Vertebra in a horizontal direction «3ut wards across the 12th rib if this bone be 
of some length; in this case the anterior piirt of the rib lies below the pleura. 
If the bone is very short the 1 1 th rib may easily be mistaken and thus an incision 
carried forward may oj>en int«> the pleura. 

For operations near the Pelvis of the Kidney the situation of the Arterj' 
and Vein anteriorly affords a great advanuige in rendering the Pehis easily 
accessible from behind: the same advantage applies to the upper part of 
the L'reter. 

The lower part "f the I'reter is reached by "an Oblique lateral incision" 
as for ligature of the C«'mmon Iliac Anery. ITiis incision is carried from the 
upper border of the utli rib obliquely d«»wnwards and forwards to the junction 
of the outer and middle third of P«»i'PAKi*s ligament. The peritoneum is pushed 
aside \vithc»ut opening. The Lowest part <A the I'reter below where it crosses 
the Common Iliac Artery can als«j be reached oxtra-peritoneaUy by an incision 
made parallel with and direcdy abo\'e Poupart s ligamenL 
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Fig. 134. Bight Kidney, Exposed from betund. 
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Pig. 136. Position of the Abdominal Viscera seen from behind : lines 

of Peritoneal Reflection. 



Vho pl.'LSlor model by His which has been made from nature (cf. Archiv. f. 
Anal. u. Phys., Anal. Abt., iHj.S) shews when taken to pieces and put together again 
lh(» form and position of the Abdominal Organs in a beautiful manner; further 
this model shews the individual relations of the various organs, the lines of 
ri»fl(M'tion of the iVritoneum, and the relations of intra- and extra-peritoneal areae. 

Our figun* varies slightly from the model by His (cf. Fig. 130). 

Uncovered by Peritoneum: A considerable area of the posterior surface 
of \\\r Liver, posterior surface of the i*ancreas, of the Duodenum and of both 
kidnevs, the anteri(M- surface of the Kidnevs in contact with the Pancreas (cf. 
l**ig. 135 and i^^gK ihc largo vessels are also extra-peritoneal: — Aorta and 
Inferior Vena (\iva, the posterior wall of the greater part of the Ascending Colon 
and I Vscending Colon. Iho {M^sterior aspect of the middle portion and the whole 
of the lower |v>rtii>n i^f the Rectum. The Caecum is also uncovered by the p)eri- 
toneum except where the Ileum i^pens into its posterior aspect as it becomes 
cKvselv applitni to the wall v^f the False Pelvis. 

t h\ rare vm v asions vmi1\ dvK\< the Caecum jx^ssess a Mesenterx' whereas the 
XtMtwitorn^ ApjHMulix is envoK^inxi in PeritvMieum and hits its own Mesenterx* — 
MoMM^tetiolum 

Iho t^\ :;,*-; w.:v^:u\»* •jx^siv.v p. .! :ho Kidr.ovs. Ascending and Descending 
Cx>U^n ,itt\^;\l ,o.\ rr.vv •,:,.:*.: -^''.o.ir.s v^: oix^ravir.g ujx^n these Mscera without op^ening 
\ho ^HM\;vMu\^l v,v\v,\ xt V'v: .;,. MvTixxor. ,^5 the |vritoneuni is only loosely 
.u\,»^ ht\! o^ ;V,x^ ,i-.*,v •• \v '. v;-.v!,;vV V* :V.o Vv'vir.ON , :: car. be easfly detached, and thus 
tUo Ku!o.o\ ivv.*x^\ v\; \\ .v.. ... /•.v^r.v..c ^^-^ :vn: :u\i' dx'iiy. 

1 xv^v.o; *\ ' .y*'X,. «.\ ■ .>:v "'\ \v,.s :ri\:uor.:*v t-^erfonned for disease of the 
S\<uvvx\ ,^o.xi K^\,,.'*' 

V^o oANO />v , : :V *;.-.*. o,."* , :* .V.r tv^cston.c >c;rface of the Recn:in bears 
ii^ '. '^wv ;,."'.. Av,;, x^ • .'*x^ vvvA\-.vi ,• -r,. ,tr?c'*. 1"his abs*eaEK>e s.'sf peritoneum 



tnlBciKt V.ri.. Cay; 




Tig. 136. PoBition of Abdominal Visoera, seen from behind; Lines of Peritoneal ReflectionB. 

Muilel maile in I'lnKltT of Pwis by SlAiiEB, Leipzig. Ati-orJint; Id W. JllW, — '.', Nut. Siir. 
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Fig. 137. Venniform Appendix and Caecum. 

Nftt. Size. 
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Fig- 137- Vermiform Appendix and Caecum. 



/« a robust male corpse, a lozenge-shaped window has been made 5 inches 

by 4 inches through the skin but of a smaller area through (he deeper layers 

of the right Hypogastric and Iliac Regions; Ometitum and Transverse Colon 

are thrown upwards. 



Tfae Appendix is at a higher level, and more laterally situated than usual ; 
its posidon varies with the degree of distension of the neighbouring intesUnes. 
As the Appendix is completely enveloped in Peritoneum, its mobility is verj- 
marked in contrast to the commencement of the Ascending Colon which is only 
covered anterioriy whereas posteriorly it remains fixed to the posterior abdominal 
wall {cf. Fig. 136}. 

The Caecum, usually 2V&ths inch long, is situated in the Right Iliac 
Fossa on the Fascia Iliaca above the outer '/i of Pdupart's Ligament; when 
moderately distended and the neighbouring coils of intestine empty or only 
slightly distended it lies against the Anterior Abdominal Wall, but if more 
movable it may lie bent upwards upon the Ascending Colon. "" 

Coming off the lower end of the Caecum near the lleo-Caecal Junction and 
in possession of its own mesentery the position of the Vermiform Appendix is 
very variable; in length it varies from i to lo inches (usual length 3 to 4 inches); 
in shape it may be straight, serpiginous, spiral or bent upon itself; in position it 
may come in contact with the Bladder or Ovary in the true Pelvis, it may lie 
behind the Ileum or extend up behind the Caecum. Kidney or even the Liver, 
or Stomach, and extending beyond the middle line. 

Its base corresponds to Mc BuRNEY's point — midway between the 
right Anterior Superior Iliac Spine and the Umbilicus, 

The Arteries to the Ileum, Caecum and Appendix produce folds of Peri- 
toneum in relarion with which small recesses are formed, e. g. Superior and 
Inferior Ileo-Caecal Fossae. 

As Appendicitis is of frequent occurrence, operations upon the Vermiform 
Appendix are often necessarj'. The usual incision is made directly above and 
parallel to the outer Vj of PoirpART's IJgament; — though the viscus can be 
reached by an incision along the outer border of the Rectus Abdominis Muscle 
at the level of the Anterior Superior Iliac Spine. 




Fig. 139. Transverse Section through the Trunk at the level of the 11th Dorsal Vertebra. 

8wii ti'oiii lielow. — -',„ Nat. Size. 
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Fig. 140. Transverse Section through the Trunk at the level of the 1st Lumbar Vertebra. 

f^i'Pd from almve. - '/,, Nnt. Sixe. 



Pig- ^39- Transverse Section throngh the Trunk at the level of the 
nth Dorsal Vertebra, from below. 



Frozen section of the same body as in Figs. I2I and 122. In front the 6th 

Chondro-Sternal Articvlation is cut through, also the ^ih, 6th, yih, Sth, gth, 

roth and nth ribs; the vertebral column is slightly deviated to the right. 

In this section the lowest portions of the Thoracic Viscera, Heart and 
Lungs (in the condition of inspiration as in Fig. 122) and the Abdominal Viscera, 
Liver, Stomach and Spleen are shewn in transverse section; between these two 
groups of viscera lies the diaphragm. ITie Liver occupies the greatest space, the 
remaining space is chiefly occupied by the Stomach, a small area is left by the 
Liver for the Apex of the Heart, and by the Stomach for the Spleen. 

The Lungs in their position during inspiration are seen at the periphery. 
The entrance of the Oesophagus into the Stomach and the numerous broad 
phcations of the Gastric Mucous Membrane are well shewn. 

Behind the Oesophagus lies the Aorta ; at a higher level the Oesophagus 
occupies the more posterior position while in close relation behind it and in con- 
tact with the Vertebral Column are found the targe and small Azygos Veins, the 
Thoracic Duct and the Sympathetic System. 



Fig. 140. Transverse Section through the Trunk at the level of the 
ist Lumbar Vertebra. Seen from above. 



Frozen section as in Fig. 7/9 passing through the disc between the 12th Dorsal 
and 1st Lumbar Vertebra. 

The Liver occupies almost as much space as in Fig. 139, now taking up 
the space previously occupied by the heart whereas, behind, room is made for the 
right kidney. To the left is the Stomach. Between this Viscus and the Spleen, 
the Splenic Flexure has introduced itself extending upwards beyond the plane of 
the section so that only sections of the Transverse and Descending Colon are seen. 

Between the Colon and Stomach a lumen of small intestine is visible and 
between the Colon and Abdominal Wall the Great Omentum. 

The Pancreas has been cut almost throughout its whole length as it 
extends horizontally across from Liver to Spleen. The Obhque portion of the 
kidneys is also seen; on either side a "Pleural Space" is found between their 
upper half and the posterior abdominal wall. 

The space between the Pancreas and the posterior abdominal wall is 
occupied by the Left Kidney which has been cut through at its greatest diameter 
whereas the Right, situated at a lower level, was divided nearer its upper pole. 

The peculiar shape of the transverse section of the Aorta is due to 
the origin of the Superior Mesenteric Artery. 



Fig. 141. Retroperitoneal Lymphatic Glands and Vessels. 



rhi' whole of the Anterior Abdominal Wall and the lower part of the Anterior TTioraac Wall have 
been rrmoved in a male infant^ 4 weeks old. A small area of peritoneum has been left over the right 
kidney ; the Rectptaculum Chyli has l*een exposed to rie^tc by cutting away a short piece of the Aorta. 

The renal lymphatics are described after Stahr; the lymphatics of the testicle partly after Most and 
partly after Hruhns lehose description has been adopted for the deep inguinal glands. 

Apart from the glands above the fascia lata of the thigh described in Fig. 166, deep 
glands demand consideration both as regional and as intermediate to the deep lymphatic 
vessels of the lower limb. As a rule, they are small and only 1—4 in numl>er; their efferent 
vessels run, as shewn in the tigure, along the inner border of the Femoral Vein and along the 
outer and anterior surfaces of the vessels of the thigh into the Pelvis. The former path leads 
to CLoguKT*s Gland, the outer tract to a (usually) very large gland just above Poupakt's 
Ligament. 

The large lymphatic vessels (4 to 6) of the testicle have a very long course before 
they arrive at their regional glands ^hc lumbar glands : occasionally, there is an intermediate 
gland on the course of the Spermatic Vessels (black spot on the right side at the level of the 
Rectum). The regional glands on the right side are usually at a lower level than on the left 
side; with the Vas Deferens lymphatic vessels run to the base of the bladder. The lym- 
phatics ot the inferior half of the Ureter pass to a IVUic Gland, those of the superior half 
to a Lumbar Gland. 

The Lymphatics of the Kidney form on its surface a network quite distinct from the 
Stellate Veins of Verheyx. 

The efterent vessels v.: 4^ pass with the renal blood-vessels either directly or through 
an intermediate gland to the group v^f lymphatic glands situated at the angle formed by the 
Kenal Veins and the Inferior \"ena Cava. When accessory renal vessels are present tcf. Fig. 164) 
lymphatic vessels with a spevuil roi:ior.ai ^land usuaiiy accompany them (Frohse . 

As the Peritoneum gives a covering to all the ab^iominal viscera its lymphatics do 
uvU conres^KMul to the limit.iiivns ot each viscus-vcf. peritoneum over right kidney after St AHB 
whv^ has kuivlly allowevl us to iv.ake use of his hitherto unpublished figures). 

All the lymphatics reierrevi to, as well as those fron^ the Intestine which convey the 
v'hyle, vhiectly or invlirevtlv -^mss into the Keceptaculum which lies behind the Abdominal 
AortA and trom which the rhoracic Duct lea is. The Ac»rta and Inferior Vena Cava are 
suiTv^undevl by a uotwvnk ot Iw.v. hattcs aiui i:,Iand>k 

^.» e r. e r a ; K ".v. arks v^ :: Lymphatic G I an dsw 

As luanv le^ior.al si'ar./.s are secor.iarv :o .^ther .^nrans it remains that oolv a few 
u\tvuwe\li4te gUuvls a cohect*..:*. o: '.vrv.j^hoi.l ::>5iue or. the course of a lymphatic vessri) 
j^reK i<>i»on>iL 

KivMu |.Nfctho'o^ua' v*.vse:\a:-.o:'Ss >'•*:'"• "«^>-**<?s 0: small coilectioas of 
aif ttevjurntiY touiui v :\ thvT wUT-se o: Imh. "a::c \e>:;sel;>, PiCH&B and Hsix haTe seen in a 
c*st^ ot .\iteiu^Vcuo;is Ai^v-u-.wt ,:"o i-.r^^txV. si^oc:-":f:r 0: on aziputaxed arm> o large giamis 
^utuated aUhi^ the rauu. aiui v^ar .i:te:i>rs. 

Uki\ ha^i tutthe* o'o^vrwv. •* a" av■oa•e:*^^ ■"ealT'*:v orr:: a small 
?H*i\<^ >ust Nrlow the K x^\\-*oiir; rVv\ssij^ 'oc:-,* r.; a case ot C 
o^»Ntiuvte\i xv.llat> l\*.:'o^a:.c> i .^w \ :o;:v,-v* ^Lirtos 0:1 ra» cLivicie and in yet aoocher 
j.v*thNvo^KM'. CANe : \ x\\ la?\ ^la os 01* i^^e ".4 : ^^ si^-e A;*i 51 oc tae diseifesed side: — toavmop: 
^^Mths^Io^KAl vv;v,.:'.'^*iv> ia^o;.;: -hs^ •jtoA-io:-\t: vo. a:ro. /.evtrvo^^mect ot lympbaEK gianftii^ In 
NViiic ca>c;s tV N'T.^hatvv ^ a xi^ a*e *.to: ^-^iSc ro ;.".< ^dli;^i ey^ but wtien iiq^cted with 
iuctvui> cx^ru a 3;.'*ttN^ 01 t^' Mae ot a viiis "^cai ca:: ">e reo.>j:2£sec becanse it becfmei 




L 



Fig. Ul. Retroperitoneal Lymphatic Glands and Vessels. 
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Pig. 145. Back shewing Nerves, Arteries and Lymphatic Glands. 



llie Skin and Su/jerficial Fascia have been removed from the whole dorsal aspect, 

extending from Occiput to Sacrum. On the right side the Trapezius, Latissitnus 

l)orsiy Superficial Layer of Lumhar Aponeurosis j Supra- and Infraspinatus Fascia 

with the attachment of the Splenius Capitis Muscle have beefi cleared away. 

This fij^airo is |)ur|X)S(*d lo shew those lymphatic glands of the back which 
an» little known and which receive but scant attention. 

1 . Muscles a n d Nerves. 'JVapezius Muscle with Spinal Accessory (Xlth 
Cranial) \erv(» runnin^^ almost vertically downwards, Latissimus Dorsi Muscle with 
its nerv(» running obli(iuely downwards and inwards. Levator Anguli Scapulae and 
Khoniboid Muscles with branches from the Posterior Thoracic Nerve, Supra- and 
Infra-spinatus Muscles with the Supra-scapular Nerve, Teres Minor and Deltoid 
Muscles with the Circumflex Nerve. Teres Major Muscle, Subscapular Nerve, 
Serratus Magnus Muscle, Long Thoracric Nerve (of BeI-L) (v. Figs. 109 and iioj. 

2. Arteries. The OccijMtal Artery (a branch of the External Carotid) be- 
comes visible, at the attachment of the Sterno-Mastoid and Trapezius, and ramifies 
over the Occiput. The Posterior Auricular Art(*ry (External Carotid) passes behind 
the pinna to anastomose with the former. The Transversalis Colli Artery from the 
Subclavian Artery appears in the sjxice between the Levator Anguli Scapulae 
and Rhomboid Musi les. The Supra-scapular Artery either a direct branch of the 
Subclavian or a ratlicle of the Thyreoid Axis or Inferior Thyreoid Artery, 
a(Vom|xuues the vSupra-scapular Nerve to the Supra- and Infra-spinous Fossae 
where it anastomoses with the Subscapular .Vrtery from the Axillary. 

More externally the Tost erior Circumflex Artery accompanies the Circum- 
flex Nerve as it winds anumd the Surgical Neck ot the Humerus. In close 
oMiliguily to Hki.i/s Nerve is found the lA>ng Thoracic Artery (inconstant). Upon 
the IX^rsum of the IVunk proper onlv small arteries are found because the Dorsum 
of the Trunk like the extensor asj>ects of the limbs receives its blood from the 
ventral or flexor aspect. 

^^. Lymphatic d lands. At the jxMnt of emergence of the Occipital 
Artery a few i\vipital ti lands are fvnmd. IVehind the Pinna accompanying the 
IV^lorior Auricular .\ner\ and Ivinc «H'er the tendinous attachment of the Stemo- 
Cleido-Mastv>id is a |H\sieriv^r Auricular liland which should be called the Superior 
l\vsierior Auricular tiluui so as to disiinguisli it from a deeper gland whicli lies 
ii\ vvntaot with the Muscle iiself. IVvply situated behind the Mastoid Process, 
and under ivver v^f the Splei^.ius and close to the Occipital Artefy lies a deep 

NListoid iiland vof. Tiv:- 

Tlio sulvutantvnis ^jlaiuis alo:ic the upivr bonier of the Trapezius and near 
the Vertebral i\^U:nin .vre iv^: 'j\in:c;:;ar'y n^irked in the figure They may be 
calU\1 the Sujx^iv^r ar.vi Ir.teviv^v Sabc;::.i:.t\^;:s Nuch.ii GIand& At' the level 01 the 
7th Cervival Venobr.i 'ies the Sv.ix^riv^r S;:iy»r:";ci,w IVrsil Gland; the Inferior Super- 
tVul IX^nsil iilar.il *.ies ..^ rv: :he v^uter Iv^rvier v^f the latissimus Dora at the 
level v^t the is; or .r.d 1 v.:v.l\ir \"er:ebra. A: :ho Cuwicular Orifin of die Deltoid 



is the Su^HTtioial v^\i\'.x ;../.r i^i^c^o. whereas r.'soro deeply situated near die Supra- 
s^\un;la;- Ar:or^ ar.d ,\: :V.c v.v:x^: Nervier ,^: :ho SvMpu«i is die Supra-scapular Gland. 
l\vp IVrss'*'. u',.vvi> .;:v si:v..i:t\i ,1: :he upj^r bonier ol die Rhomboid 
Mv.svU^; v^;: ;he lotx^s N'...\^r Musv'e is stV" :he jxtsterior siqperfidal AxQlar}' 
vi'anvi; a viivi^ C"*»"vi :s v.vv.auvI N^twe^^r. :ho lVr>es M-iioc. Teres Minor and Tri- 

1 hos<^ c "*'''^'.> -''"v" :-"* ..V. v\ r-s:,;r.: . 'J^on r.iA) v>'nly be feond in padK3logical 
x\^:%;:;v *>. >;:.V. .\v;.;;v .v vivX^s "x ', v\vV,:vi«* :h:xr nvXTTwI pg ese nce as merely 




Vig. 145. Back, shewing Nerve^ Arteries and Lymphaticg. 

■ Linllect, Loadoa. 



^MaxB.tXi. *^viajiax%,'^i^^ 



'undu of UlniK 




Labium Uiuiu 



Fig. 146. Mediau Seotioii through a Female Pelvis (Bladder and Bectum empty). 
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Fig. 146. Median Section through Female Pelvis; Bladder and Rectum 
being empty. 



Median section through the body of a woman aged {o. fn thi^ instance, owing 
either to pathological adhesions or f>ost-mortem changes, the Uterus did not lie 
directly on the Bladder, it has, therefore, been drawn forward into the position 
of anteversion and anteflexion in accordance with the general investigations 
upon living subjects. 

When the bladder is empty the normal position of the uterus during life 
is anteverted (virgins) and anteflexed (women) i. e. the Uterus lies on the postero- 
superior aspect of the bladder (B. SCHULT2E). Whether coils of small intestine 
lie between the Uterus and Bladder or whether other varieties normally exist we 
have not definitely decided. 

As the bladder becomes distended the Uterus is pushed upwards and 
backwards. 

The course of the Vagina is S-shaped, like the Rectum and Urethra. Into 
its upper cul-de-sac the Cervix Uteri protrudes, thus forming an Anterior and 
Posterior Fornix of which the latter is separated from the Pouch of Douglas by 
Vijth inch. (Operation route.) 

The empty bladder evidences a slight impression due to the body of the 
Uterus. An ''uterine impression" can also be recognized on the distended bladder. 
The S-shaped Urethra (iVt* inch long) enters the bladder at an acute angle. 

The Peritoneum does not extend so far down on the posterior aspect of 
the Rectum (3rd Sacral Segment) as upon its Anterior Aspect (ist Segment of 
Coccyx). I.*vator Ani, External and Internal Anal Sphincter Muscles are shewn 
in the figure. 

Lastly the extremity of the Dural Sac of the Spinal Cord is seen termin- 
ating at the level of the and Segment of the Sacrum. 
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Fig. 148. External Female Genital Organs. (Vulva.) Veatdbule. 
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Pig. 148. External Female Genital Organs. (Vulva.) Vestibule. 



The Labia have been drawn apart in order to skew the Vestibule and, 
ticular, the openings of the dutts of Barthouni's Glands. 



The Labia Majora corresponding to the Scrotum of the maJe limit the 
Rima Pudendi which is closed in Virgins when the thighs are adducted; in front 
these i^abia meet, but behind they are lost near the Anus. They are folds of 
skin usually well- covered with hair and large sebaceous glands, and contain 
large Veins. 

The Labia Minora are separated by a sulcus from the Labia Majora; their 
outer surfaces are covered with skin, their inner surfaces with mucous membrane 
continuous with that of the Vestibule. In front the I^bia Minora bifurcate, the 
outer portions of either side unite to form the Prepuce of the Clitori.s, the inner 
join below the Clitoris and form the Frenum. The Qitoris which corresponds to 
the Penis of the Male is usually rudimentary, its extremity (Glans Clitoridis) alone 
being visible. The posterior ends of the Labia Minora vary much, they may 
merge into the Labia Majora, or may unite together and form an arch which 
limits the Vestibule posteriorly. At the posterior junction of the Labia Minora 
is situated the Fossa Navicularis. 

In the angle between the Labium Minus and the Hymen is situated the 
opening of the duct of Bartholini's or Dltverney's Gland. In front of the 
Hymen and about midway between the posterior limit of the Vaginal Orifice and 
the Clitoris is situated the Urethral Orifice which may be of different shapes: — 
a vertical slit, semilunar or ^-shaped. 

The projection of mucous membrane behind this — Lingula Urethrae 
VON Bardeleben — is correspondingly pointed or rounded off. 

The Hymen a reduplication of the mucous membrane at the entrance of 
the Vagina varies much in shape though generally crescentic from side to side 
with the broad part of the crescent posterior in situation (prior to Defloration); it 
may be annular, or fimbriated, even double or fenestrated- During "Defloration" 
the hymen is usually torn and heals with cicatrices. Fresh lacerations occur 
during the first labour, these lead to the formation of Carunculae Myrtiformes. 





Fig. 149. Pelvic Organs of Female seen from above and in front. 

Ureter. 



Woman aged 50. Intestines r^'mtned us far its the Rectum, Uterus retrcn^erted : 
Ijeft Appendages iff Uterus renuned. Tlu Ri^ht Fallopian Tube is drawn 
lipuards and its fipnhriated extrtmity thruun upwards mer the brim of the 
true pelvis. The Abdominal Opening i't the Fallopian Tube and the Ovarian 
Fossa are thus exposed: the n-niry is somenhat drawn upwards by the tube. 
On the left side the perituueuni C'lerinm the inifn^rtant vessels and nerves has 
been remmed. but the portion f'rniinir tlu {"Sttyi^r layer of the Broad Liga- 
ment has been preserved iniai t and the round lis^ament retained in situ. On the 
left side the Lymphatic Glands arc cxpi'scd and their corresponding imaginary 
situations on the ri^ht side an dtpi^tcd thr'^u^h the transparent peritoneum. 

By \Valdkyp:r ih*- lateral wall "f tht- true pelvis has been divided into 
the following fnssiie: F^iraveMcal. Mbturat'»r. Hy|>>gastric Para-Iliac* bounded by 
the Round Ligameni in the Male \'as Deferens and the Ureter. 

When the F^laiKier is empty tht:- I Paravesical Fossa is divided into an 
anterit»r and [)«>steri"r ]>itrt by the lYar.sverst- \'e>ical Fold; the anterior part 
belongs nn»re t«» the Aiueri'^r Alxl«'niip.al W.ill. the posterior part can be fully 
seen when the Utenis i>> retr- -verted. The * 'bturat'T Fossii in the depth of which 
the <.)bturator Vessel> and Nerve run -'ver the surface of the Obturator Intemus 
Muscle contains the < >vanan P"' 'ssii which may be a simple groove or a deep 
alcove against which the later.il half «^f the ^^vary lies while its posterior border 
remains free and rounded. 

The <.>varv lies on the Uterine Artery t«»uchinir the I'reter: according to 
the size of this t»rgan and the position ^A the Internal Iliac Vessels it reaches or 
extends bevond the Internal Iliac Vessels, iis far tts the lower border of the 
External Iliac Vein. 

The uxosi pr^steri'T fossc^. is the Hypogastric Para-Eiac* Fossa in which 
the P\Tiformis Muscle and ■ -n this muscle the Sacral Plexus are found. 

The Ureter i^enerally enters the True Pelvis at the bifurcation of the 
Common Iliac Artery pa>sinvr ■•ver the External Iliac Vessels and the Umbilico- 
Vesical Trunk to lie between the Interna! Iliac \'essels and the Uterine Artery and 
covered for s< »me distance by the br« ^ad ligament and the Vessels to the Append- 
ages. In this piirt ^A its c- v.r>e the I'reter lies directly under the Peritoneum. 
Further forwards, in fn^nr -f the Broad Licament. the Uterine Arter\' crosses 
i.»ver and in fr':^nt of the Ureter as it leaves the |.^lvic wall and apfUDaches the 
Vaginal Porti«-^n .^f the Uterv.s. It is at the level of the Internal Os ^where the 
I'terine Artery bifurcates — Waldeyer that the Uterine Arterx' crosses the 
Ureter. The Ureter c 'mes very near the Vaginal Portion of the Uterus (cf. 
d^^tted line a> it curves rouiul i: laterally to open into the bladder. 

The I'reter is only separated from the Wiginal Portion of the Uterus by 
the vessels in the cellular tissue of the Parametrium vBranches of the Uterine 
Aner\- and U:ep>Vaginal \'enous Plexus. On its outer ^de lies the Vesico- 
vaginal Ven':»us Plexus. Thest.* Plexuses c-'Tuinunicaie freely so that the Ureter 
is embedded in a venous plexus. 
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Fi^. 149. Pelvic Organe of Female, seen from above and In front Ureter. 
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Fig. 150. Pelvic Organs of Male, 

7^ Nat. Size. 



exposed from behind. 
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Fig. 150. Male Pelvic Organs, exposed from behind. 



Male aged }}. The Gluteus Maximus is detached from the Posterior Inferior 
Iliac Spine downwards and the Erector Spinae divided transversely at this 
level. The Sacrum has been sawn through between the 2nd and Jrd Sacral 
Foramina, the Coccyx between the /si and 2nd Segments; the different layers 
have then been successively exposed: Rectum, Bladder, Peritoneum, Vas Deferens, 
Seminal Vesicle and Ureter. On the right side the Great Sacro-Sciatic Liga- 
metii has been cut short and the Ischiorectal Fossae cleared out on both sides. 



The figure particularly shews the different layers through which the 
Surgeon cuts in order to reach the Rectum or deeper parts. 

Removal of the lower part of the Sacrum can be carried out, as shewn 
in the figure, without any great damage. The nerve supply of the Rectum and 
Bladder is cliiefly derived from the 3rd Sacral Nerve. There is no risk of opening 
the Diiral Sac which usually tenninates at the lower part of the 2nd segment of 
the Sacrum. Deep to the Sacrum lie the middle and lateral Sacral Vessels; next 
the Rectal Fascia (yellow) and before reaching the longitudinal muscles of the 
Rectum a thick layer of fat, in which lie the Superior Haemorrhoidal Vessels and 
the Lymphatic Glands of the Meso-Rectum, has to be divided. According to the 
degree of distension the Rectum may occupy the whole of the Recto- Vesical Pouch 
or leave on either side a peritoneal space (light-blue). The lower boundary at 
which the peritoneum is reflected on the Rectum is about 3 inches above the 
Anus. Below this level operations on the Rectum can be performed without 
opening the Peritoneum. 

In front of the Rectum merely separated by Recto-Vesical Fascia is the 
Bladder, the base of which Is laterally and inferiorly covered by the Ampulla of 
the Vas Deferens and the Seminal Vesicles. In the angle between these struc- 
tures lies the Ureter (green), this can be exposed by removing a layer of fatty 
tissue rich in the vascular anastomoses of the numerous branches of the Inferior 
Vesical Vessels (cf. Fig. 161). 

The arrangement of the muscles bounding the Ischio-Rectal Fossa is to 
be seen as well as their relation to the lesser Sacro-Sciatic Ligament and the 
Coccygeus Muscle; a small gap engages one's attention (through which a Hernia 
of the Floor of the Pelvis may occur), next the Levator Ani Muscle and finally 
the External Anal Sphincter (cf. Fig. 153). 

The Internal Pudic Vessels and Nerve wind round the Spine of the 
Ischium and run under cover of the Obturator Fascia forwards and downwards. 
These structures therefore do not re-enter the pelvis through the Sciatic Foramen 
as usually stated but remain separated by the muscular floor of the pelvis. Neither 
do these structures pass into the Ischio-Rectal Fossa but remain in Alcock's 
Canal which is a re-duplication of the Fasci.i covering the Obturator Internus 
Muscle on the outer wall of this fossa. 



Pig. 151. Median Section through Male Pelvis. 



Frozen section through the body of a robust elderly man. The Rectum was 
much distended by faeces which were removed after the section had been har- 
dened; the Bladder contained frozen urine which melted as the section thawed. 

The parietal layer of Peritoneum lining the Anterior Abdominal Wall 
can be traced over the summit and posterior aspect of the Bladder to be reflected 
on to the anterior surface of the Rectum at the level of the lower border of the 
4th segment of the Sacrum. This point, of great surgical importance (for the 
removal of Tumours) is situated 3 inches above the Anus (leng^ of Index Finger). 
The Peritoneum now continues upwards as far as the 2nd or ist segment of the 
Sacrum. Between the Anterior Abdominal Wall and the Peritoneum a space is 
formed when the Bladder is distended (Space of Rktzius) because the peritoneum 
being adherent to the Bladder is pushed upwards as this organ rises out of the 
Pelvis (Fig. 144). Between the Rectum and the Bladder, close to the middle line 
is situated the Ampulla of the Vas Deferens — this is partly shewn in the section. 
The Rectum when filled with faeces is chiefly distended above the 3rd or Anal 
portion (Ampulla Recti) so that the organs which lie in front of this part are 
pushed upwards. 

Below the Ampulla of the Vas Deferens lies the posterior portion of the 
Prostate; the remainder of this gland lies in front of the Urethra, and is sur- 
rounded by the Prostatic Venous Plexus. 

In this specimen the Bladder Wall is thickened and presents marked rugae 
on its inner surface. The Urethra on emerging from the Bladder passes through 
the Prostatic portion — Prostatic Sinus or Verumontanum — this portion is usually 
one inch or a little more in length, though in cases of Hypertrophy of the Prostate 
or a greatly distended Rectum this may be exceeded. The next segment of 
the Urethra is kno>yn as the Membranous portion - according to Waldeyer 
the upper and larger part of this should be called the Muscular portion because 
it is surrounded by muscles from which it derives both circular and longitudinal 
fibres. The length of this segment is almost one inch. The Urethra at this 
situation forms a curve at an angle of 90 degrees which often obstructs the 
passage of the point of a catheter. The distal segment is 6 to 8 inches long and 
extends from the Anterior layer of the triangular ligament to the end of the 
Penis, lying between the Corpora Cavernosa it is surrounded by a delicate erectile 
tissue (the Corpus Spongiosum) which is enlarged posteriorly to form the Bulb and 
anteriorly to form the Glans Penis. The Corpora Cavernosa arise on either side 
of the ascending Ramus of the Pubis and terminate as cones at the level of the 
(Coronary Sulcus of the Glans Penis by which they are covered. Slightly 
posterior to the slit-like external urinary orifice the Urethra widens into the Fossa 
Navicularis. The Glans may or may not be covered by a Prepuce according to 
size, age, habits, etc. (Phimosis, Paraphimosis, Circumcision — cf. Fig. 152 and Text). 

As the position of the testicles is not quite symmetrical, the Septum of 
the Scrotum has not been divided but the left testicle within its Tunica Vaginalis 
has been cut obliquely. 




Fig. 151. Median Sectaon through Male Pelvis. 
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ig. 153. Frontal Section through Male Pelvis. Levator Ani Muscle. 



Frozen section, Throttgh the body of a Male of middle age a section has been 
made almost parallel with the pelvic axis, so that the plane of section is not 

accurately frontal. 

This figure is intended to complete the series Figs. 151 and 152; only a 
short description is necessary. 

The Bladder B with its overlying peritoneum is, in front of the plane of 
section, visible above the black lines which delineate the peritoneum. 

All other structures except the Rectum and the folds of the buttocks and 
parts of the thigh lie in a frontal plane, i. e. lower part of the Bladder, Ampullae 
of Vasa Deferentia, external to these (cf. Fig. 151) the Seminal Vesicles and 
directly below the last mentioned the Rectal Wall. 

Very instructive is the divided Obturator Internus Muscle, which can be 
felt bulging on examination of the Female Pelvis, and especially the direction of 
the Levator Ani which arises at the upper border of the Obturator Internus from 
the White line and approaches the Rectum in a funnel-shaped manner to sur- 
round it and terminate in the External Anal Sphincter. This muscle may be con- 
sidered to consist of many parts. At the commencement of the funnel it is 
markedly thickened (Constrictor of the Vagina). 

Near the Obturator Internus Muscle are situated the Internal Pudic Vessels 
and Nerve (cf. Fig. 154) covered by Fascia (not seen in the figure). On either 
side of the Rectum are seen the Ischio-Rectal Fossae filled with fat. 

The last part of the Rectum only as it nms obliquely downwards and 
backwards has been cut through; the upper part lies in front of the plane of 
section as viewed from behind. 




Tig. 153. Frontal Sectian throagh Male Pelvis — Levator Ani Hnscle. 
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Fig. 154. Male Perinaeam, Superficial Layer. 
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Pig. 154. Male Perineum. I. Superficial Layer. 



r 



The Superficial Fasciu and Vessels of the Perineum with the [schio-Rer.tcd fat 
have been removed. The Superficial Fibres of the External Sphincter Ani have 
been cut away in order to shew more distinctly the Levator Ani Muscte. On 
the right side the nerves and vessels have been dissected out; on the left side 
ti deeper dissection, with exposure of CoifPEK's Gland, has been carried out 
after partial removal of Vessels and Nerves. 

The coTinecuon of the Sphincter Ani and Bulbo-Cavernosiis Muscles shews 
the crossing over of the anterior fibres in the middle line. At the central point 
of the Perineum, where these muscles join, the Transverse Perineal Muscle is 
attached. The connection between the Sphincter and Levator Ani Muscles is 
merely indicated in this figure (cf. Fig. 153). 

The Ischio-Cavemosus Muscles arising from the descending rami of the 
Pubis envelop the Corpora Cavernosa; the Bulbo-Cavernosus Muscles, united by 
a median raphe, lie in contact with the Corpus Spongiosum. 

The Superficial Fascia of the Perineum (as far as it exists) and the Fascia 
covering the levator Ani Muscles (Anal Fascia) have been removed. The Fascia 
covering the Obturator Internus Muscle is shewn in Sagittal Section (cf. Fig. 153)! 

The Superfidal Arteries of the Perineum arise from the Internal Pudic 
(the terminal Branch of the Internal Iliac Artery): 

1. Inferior Haemorrhoidal i — 3 small branches to Anus. 

2. Superficial Perineal, runs transversely across either superficial or deep to 
the Transversus Perinaei. 

Both these arteries are direct branches of the Internal Pudic Artery. 

3. Terminal Branches of the Internal Pudic Artery: 

a) Artery to Bulb, giving off the Transverse Perineal Artery and the 
Artery to Cowper's Gland. 

b) Dorsal Artery of the Penis (or Clitoris), 

The Nerves of the Perineum are branches of the Internal Pudic Nerve 
(tlth, Illth, IVth .Sacral) which divide into 2 main branches, the Superficial Perineal 
and a Deep Branch, Both nerves are mixed, the Deep Branch is continued as 
the Dorsal Nerve of the Penis. 



P^S- 155- Male Perineum. II. Recto-Urethral Muscle. Prostate. 



The Perineum is exposed by a triangular window sectiofi. The Vessels and 
Nerves have been completely removed. By dividing and throwing back the 
Anal Sphincter the Recto-Urethral Muscle has been exposed to view and the 
Prostate exhibited by separation of some of the thin fibres of the Levator Ani, 

In front of the Anus the divided Suj^erficial Anal Sphincter fibres are shewn, 
anteriorly in the narrow space between them deeper fibres which pass trans- 
versely, further forward the retracted fibres of the l.evator Ani Muscle; and 
between these fibres and the Central point stretches the Recto-Urethral Muscle 
which blends, posteriori}-, with the Levator Ani Muscle and the Rectal Wall, 
anteriorly, with the Transverse Perineal Muscle, the Raphe and the fibres of the 
Bulbo-Cavernosus Muscles as well as the Membranous Portion (Waldeyer) of 
the Urethra. On either side of the Recto-Urethral Muscle the Prostate is exposed 
to view. (This dissection can be carried out in the course of operations.) 

In the triangle between the Superficial Transverse Perineal Muscle and 
the Pubic Angle, the superficial fascia of the Perineum which covers the Ischio- 
and Bulbo-Cavernosus Muscles is seen on the right side. On the left side the 
fascia hiis been removed so that the muscles mentioned and the superficial layer 
of the triangular ligament are exposed. 

The Superficial Fascia is a true superficial fascia, but the triangular liga- 
ment is an Aponeurosis \\. IVvkdklkbkn). 




Fig:. 155. Male Perinaeum. II. B«cto-ITretbral Muscle. ProsUte. 
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Fig. 156. Male Perinaeimi. IIL Cowper's Glands with their Dncta. 
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Fig- 156- Male Perineum. III. Prostate. COWPER's Gland with 
Ducts. Terminal Branches of Internal Pndic Artery. 



The Vesseis and A'erves buTe beeii cut away in the posterior part of the Peri- 
neum. The Corpus Spongiosum has been denuded of its muscles and laid open 
so as to exhibit the course of the Artery to the Bulb and the Ducts of CowpEk's 
Glands. The Prostate has been exposed by removal vf the fibres of tite Leratur 
Ani and Sphincter Ani Muscles which cover it. 

This figure is given for the demonstration of the position of CuWPER's 
Glands and their ducts which vary from I'/jth to 3'/sths inches in length; whereas 
their diameter is 0.02 inch and their lumen 0.01 inch. 

The Glands themselves, not always symmetrical, are situated about '/^ inch 
from the middle line on either side of the membranous portion of the Urethra between 
the 2 layers of the triangular ligament, near is posterior border and between the 
fibres of the Compressor Urethrae. These glands are lobulated or mulberry- 
shaped, hard, almost white in colour, about '/« 1^0 V.% inch lon^. They belong to 
the racemose type of glands and vary according to the individual and age but 
are frequently unobserved owing to incomplete dissection. 

The Artery to the Bulb (a branch of the Internal Pudic) con^sling of 
two vessels (of. Fig. 154), supplies the Bulb, Prcetate and the structures which He 
between the 2 layers of the triangular ligament, e. g. Compressor Urethrae Muscle. 
Membranous Portion of Urethra, Cowper's Gland and Corpus Spongiosum as far 
as the Glans Penis. At this point it anastomoses with the Dorsiil Artery of the 
Penis and through this with the Arteries of the Corpora Cavernosa. 



^S* ^57* Male Perineum. IV. Urogenital Triangle. Ampnlla of 

Rectum. 



The deep layer of the trianguhir ligamtnt is exposed oti the left side by remov- 
ing the superficial layer of the triangular ligament and the Corpus Spongiosum 
as far as the middle line; the Urethra, CoJrp£A''s Gland, the left Corpus Caver- 
nosum and the Dorsal Artery of the Penis have, huwever, beeti presented. 

In front oi the Trans\erse Perineal Muscle, the Compressor Urethrae 
Muscle (the Muscle of the Urogenital Triangle of Waldeyer^ is shewn. This 
muscle arising from the bony margin of the Pelvis (Ischium and Pubis) and the 
fibrous {xjrtion of the ischio-Cavernosus Muscle, piisst^s to join its fellow of the 
opposite side in the middle line. The •mtlines of the I^ulb are delineated in blue; 
Cowper's (ilands and Duct which are not exposed by the dissection (of. Fig. 156) 
are also indicated. 

Anteriorly the Compressor Kreihrae Muscle is connected with the Trans- 
verse Pelvic Ligament which may ho looked u|K)n as an aponeurotic covering of 
the muscle or as a blending together of the superficial and deep layers of the 
triangular ligament. Waldkver has named this the Preurethral Lig^ament; 
emerging through the fibres near the anterior border of the Compressor Urethrae 
Muscle, the Dorsal Artery of the Penis is seen; this vessel a branch of the Internal 
Pudic so4jn gives (^ff the artery to the Corpus Cavernosum. The chief object of 
this figure is to give an idea of the position and size of the Ampulla of the 
Rectum when distended ired/. In this part of the Rectum which lies above the 
Anus and which is capable of considerable distension faeces may, and frequently 
do, accumulate if the bowel is not emptied. (Jn the right side an abnormal Muscle 
the Ischio-Bulbosus is shewn between the Ischio- and Bulbo-Cavemosus Muscles. 




Fig. 157. Hale Perinaeum. IV. Uro-Qflnital Triangle. Ampulla of Rectum. 
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Fig. 168. Male Permaeum. V. Prostate, Seminal Vesicles, TJrethra in its course through 
the Uro-Genital Triangle. 
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Pig. 158. Male Perineum. V. Prostate, Seminal Vesicles, Cowpbr's 
Glands, Urethra passing through the Urogenital Triangle. 

Anus and surrounding parts — the Sphincter Ani compietely and the Leiatvr 
Ani Muscle partially (window-section) - have been removed; Prostate, Seminal 
Vesicles, Bladder and Douglas' Pouch are partly exposed from below and in 
front, also the central point of the Perineum in front of the Prostate Gland. 

Passing from the Tip of the Coccyx forwards to the anterior margin of 
the cut Levator Ani Muscle the following parts are seen in order: — Transverse 
Section through the Rectum, Peritoneum of Douglas' Pouch, Waldeyer's 
InterampuUary Triangle with the base of the Bladder; on either ade lie the 
Ampullae of the Vasa Deferentia with the Seminal Vesicles anteriorly. Between 
the last named and the Prostate the InterampuUary Muscle runs transversely. 

Next in order is the Prostate Gland with the central point of the Peri- 
neum directly in front, whereas further forward are exhibited to view the Urethra 
and the accessor}- glands entering the Ducts of CowTER's Glands. 

Special attention is called to Kai.ISCHER's Urogenital Sphincter Muscle 
which is very variable, yet possesses many anatomical and physiological relations. 
At various times this has been described by JoHAN^'ES MUller as the Con- 
strictor of the Membranous portion of the Urethra, by Fr, Arnoi.D as the Ure- 
thral Muscle: as Guthrie's muscle; by Cruveilhier as the Transverse Urethral 
and Ischio-Urethral Muscle; by Krause and KohlraUSCH as the Transverse 
Urethral Muscle; J. Henle associates it with the Deep Transverse Perineal Muscle 
(Compressor Urethrae). Cf. the next figure. 




^S- 159- Male Perineum. VI. Pubic Region. Levator Ani Muscle. 



The Levator Ani Muscle lias been exposed ^ a part of the Urethra below the point 
at which it traverses the Triangular Ligament has beeft removed. The vessels 
are preserved but the nerves, except the Dorsal Nerve of the Penis, have been 

cut aivay. 

This figure shews almost the complete surface of the I-evator Ani Muscle 
with its different parts and the incomplete gap anteriorly. Some of the veins 
which traverse it have been preserved on the left side. Posteriorly the close 
relation which the Coccygeus bears to this muscle (of which it really should be 
regarded cis a part) is seen. 

Furthermore through the gap in the anterior part of the Levator Ani, the 
Recto-Urethral Muscle (cf. Fig. 155), the Compressor Urethrae Muscle encircling 
the Urethra b}' some of its fibres whereas others pass transversely across in front 
of it can be seen. The Transverse Pelvic Ligament (or the Pre-urethrae Liga- 
ment of Waldeyer) runs across in front of a gap (for the transmission of veins). 
Between this ligament and the Suspensory Ligament of the Penis which is attached 
to the lower border of the Symphysis, is situated the gap for the passage of the 
superficial vessels of the Penis. 

The Dorsal Arteries of the Penis are seen anastomosing in this figure, and 
the Dorsal Vein is seen to have bifurcated into Left and Right branches. The 
lumen of the Urethra, where it passes through the triangular ligament is almost 
circular if the mucous folds, which become obliterated during the passage of urine 
or of an instrument, be neglected. In this Distal portion of the Urethra as it is 
embedded in the Corpus vSpongiosum the Lumen is more oval. Here the separ- 
ation between the Corpus Spongiosum and Corpora Cavernosa is most distinct. 




Fig. 159. Hale Perinaeum. VI. Pubic Region. Levator Ani Muscle. 
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Fig. 160. Female PerinaeTJin. 




Nftl, Si7..-. 




^^ KubinHL UmitcU, l.oi>a^ii. lUbi 


im t'unijmnv, N.-« Vork. 



Fig. i6o. Female Perineum. 



Body of a Young Female. The skin and Superficial Fascia, except of the Mons 
Veneris, have been removed. On the right side the superficial, on the left side 
the deep layer of the Perineum is shewn: on both sides the Os Innominatum 
is exposed: on the right the Great Sacro-Sciatic Ligament is preserved. Vessels 
and Nerves are entirely preserved on the right side, hut only partly im the left. 

The chief difference between the Male and Female Perineum consists in 
the following; — 

Instead of the small urethral aperture in the triangular ligament of the Mate, 
there exists in the Female, a much wider opening for the Vestible. Whereas 
the Corpora Spongiosa are joined in the Male to form the Corpus Spongiosum, 
the corresponding parts in the Female remain distinct, as the Bulb of the Vesti- 
bule. So that the Bulbo-cavernosus Muscles in the Female remain distinct on 
either side: whereas in the Male, they come together in a median raphe. A 
connection of the superficial fibres of the ISulbo-Cavernosus, with the Sphincter 
Ani (like a figure 8). is likewise present in the Female, The Bulbs lie on either 
side of the Vestibule at the base of the I^bia Minora. These Bulbs of the Vesti- 
bule contain large quantities of Blood, so that injury to them (e. g. diu"ing labour). 
may produce serious haemorrhage. From these there extends forwards a Venous 
Plexus which, near the Frenum of the Clitoris, passes into the deeper tissues 
at the side of the Clitoris communicating at its mesial aspect with the Veins of 
the Clitoris (particularly those of the Glans of the Clitoris). The Corpora Caver- 
nosa of the Clitoris are much smaller than the Bulbs of the Vestibule or of the 
corresponding parts in the Male. They arise from the descending Ramus of the 
Pubis on either side, and unite under the Suspensory Ligament to form one shaft 
(divided by an imperfect septum): the Clitoris is curved with its concaWty 
downwards and backwards, so that its extremity, the Glans, points towards the 
Vestibule. Many minute veins of the Glans unite to form the Dorsal Vein of the 
Clitoris, which opens under the Suspensory Ligament into the Pubic Plexus, 
(Cf. Male.) 

The Bulb of the Vestibule having a position different from the corre- 
sponding parts in the male, the glands, corresponding to CoWHER's Glands, i. e. 
BARTiroLiNi's Glands lie internally and behind the Bulbus Vestibuh. 

The Pubic Arch being much wider, and the Ischio-Cavernosus Muscle 
less developed in the Female, the Urogenital Triangle is larger than in the Male. 
In Virgins, the muscles in the subpubic region are well developed. During labour, 
the Vestible and surrounding parts are stretched to a maximum and even fre- 
quently torn, so that a perfect restitution to the normal state never occurs. The 
Vestibule and neighbouring parts remain stretched after labour, so that the 
muscles become smaller and degenerated, or replaced by connective tissue and fat 
The "True Perineum" which lies between the \'eslibtile and Vagina in 
front, the Anus and Rectum behind, is neither broad nor strong. "Rupture of the 
Perineum" is therefore a frequent occurrence during labour. It falls to the duty 
of the Obstetrician and Gynaecologist, to prevent this rupture by appropriate 
mechanical intervention, to detect injuries and to sutiu-e them, and to cure Recto- 
Vaginal Fistulae. 
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Tig. 162. Oipms of the Male Pelvis, seen from the left side. Nerves to the Seminal Vesicles. 
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Fig. 162. Organs of Hale PelviB, seen from the left side. Nerves 

to the Seminal Vesicles. Modified after Max FrAnkel. 



A sc^Hal section has- been made through the left half of a male pelvis. T/ie 
section passes through Sacro-Iliac Articulation, Tuberosity of the Ischium and 
Horizontal Ramus of the Pubis; this gives a view from the left side of the 
Pelvis, — its Viscera and Nerves - . Most of the Blood Vessels have been 
removed. 



The Inferior Mesenteric Sympathetic Plexus runs from the Artery of this 
name to the Aorta around which it forms the Abdominal Aortic Rexus, this is 
continued into the Hypogastric Plexus lying in front of the upper part of the 
Rectum. A little lower down lies the large Recto- Vesical Ganglion of FrANKEL 
which is connected with die ist Sacral Gan(jlion by a large nerve. From this 
2 or 3 branches pass to a yet larger Ganglion (Great Vesi co-Seminal Ganglion). 
Some of the branches of the Recto- Vesical Ganglion go to the Plexus surrounding 
the Rectum. Several small branches pass from the Pudic Plexus to the Great 
Vesico- Seminal Ganglion and a delicate twig to the Seminal Vesicle directly. 

Several large and small branches pass from the Great Vesico Seminal 
(ianglion, one group runs in front of the Ureter, supplying it and terminating in 
the Posterior Wall of the Bladder, where they either run superficially for some 
distance, or penetrate at once into ihe Muscular Coats; another group runs 
directly downwards; it contains filaments to the Bladder and the Upper Border 
of the Seminal Vesicle, amongst these is a thicker branch which ramifies around 
the Vesical Orifice of the Ureter. The bulk of the fibres which leave the Gan- 
glion pass to the Upper pole of the Seminal Vesicle and form a large plexus 
around it. 

Below the Great Vesico-Seminal Ganglion lies the Small Vesico-Seminal 
Ganglion, directly behind and internal to the Vesical Orifice of the Ureter. The 
roots of this Ganglion are derived directly from the Recto-Vesical Ganglion but 
there also exists a connection with the Great Vesico-Seminal Ganglion. Fibres 
are distributed directly to the Ureter and Vas Deferens, a few run behind the 
Ureter to the Fundus of the Bladder, while 2 or 3 larger branches go to the 
upper pole of the Seminal Vesicle, here they anastomose with the fibres from the 
Great Vesico-Seminal Ganglion. 

A very careful dissection exposes two strata of nerves (not seen in the 
figure), an upper going directly to the Prostate, and a lower lying on the Seminal 
Vesicle. Both layers anastomose with each other. In this lower stratum, FrANKEL 
found 2 other small ganglia which he calls Seminal Ganglia. From the lower 
I>art of the Hypogastric Plexus fibres also run directly to the Seminal Vesicles. 

Johannes MOli^r called (in 1835) this part of the Plexus "the Inferior 
Hypogastric Plexus". Max FrAnkei. proposes to divide thia into a Superior, a 
Middle and an Inferior I laemorrhoidal Plexus. The latter would be applied lo 
the Plexus on the Rectum below the Levator Ani. 



Fig. 163. Gluteal Region. 



A large window has been cut out of the Gluteus Maximus Muscle; from the 
Gluteus Medius and the Pyriformis AJuscles, smaller pieces have beeti removed. 

Under an extremely thick layer of superficial fascia, lies the Gluteus 
Maximus Muscle, which covers nearly the whole of the Gluteal Region. The 
following bony prominences can be felt: the Crest of the Ilium, the Great Tro- 
chanter and with less ease, because covered by the Gluteus Maximus, the Tubero- 
sity of the Ischium. The upper and outer part of this muscle passes over the 
posterior and outer aspect of the (ireat Trochanter and is inserted into the Fascia 
Lata. A Superficial trochanteric Bursa i)laced within the superficial fascia is 
rare. The (iluteus Maximus covers important vessels and nerves; at the upper 
border of the Pyriformis Muscle, emerging with it through the Great Sacro- 
Sciatic Foramen, is the (iluteal Artery, a branch of the Internal Iliac. Outside 
the Pelvis, the trunk of this vessel is short, and soon divides into 5 — 7 branches 
to the Glutei Muscles. A large branch (Superficial Branch) becomes more super- 
ficial by emerging between the (iluteus Medius and PjTiformis Muscle, to run 
under cover of the (iluteus Maximus. Another large branch (Deep Branch), runs 
between the Gluteus Medius and the (iluteus Minimus, this divides into a Superior 
and an Inferior Branch, the former of which follows the middle curved line. Deep 
to these vessels lies the Superior Gluteal Nerve. At this point a variety of Sciatic 
Hernia may occur. 

At the lower border of the Pyrifonnis Muscle, the Grreat Sciatic Nerve 
emerges at a pc^int corresponding to the junction of the inner and middle thirds 
of a line drawn from the (ireat trochanter of the Femur to the Tuberosity of 
tlie Ischium. At the lower border of the (iluteus Maximus Muscle, the Great 
Sciatic Nerve is eiisily exposed, because at this point, it is only covered by skin 
and superficial fiiscia; at a lower le\el it is covered by the long head of the 
Bicei>s Muscle. 

Internal to the ("ireat Sciatic Nerve, lies the Sciatic Artery, a slightly 
smaller vessel than the (iluteal Artery. This vessel gives off the Companion 
Arterv to the Sciatic Nerve. I^etween the Sciatic Arterv' and the Great Sciatic 
Nerve lies tlie Nerve to the Gluteus Maximus Muscle, — the Inferior Gluteal 
Nerve — . 

Most internally, the Internal Pubic Arterv emerges at the lower border 
of the Pyriformis Muscle, and after crossing the Spine of the Ischium or the 
smaller SiiCR^-Sciatic Ligament re-enters the Pelvis through the Sacro-Sciatic 
Foramen, but does not enter the Pehic Cavity ^cf. Fig. 150). 

A second viuiety of Sciatic Hernia may protrude below the Pyriformis 
Muscle, where the structures mentioned leave the Pelvis; a third variety may 
occur at the Lesser S;uTo-Sciatic Foramen. 

The Hijvjoint lies under cover of the l^Tiformis Muscle in front of the 
Obturator Internus and Fxternus Muscles, and in ovMisequence is scarcely acces- 
sible from behind. An imjx^nant Burs*i lies between the Tuberosity of the Ischium 
and the sv>ft jurts over it. e. g. the Sciatic Bursiu 
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Pig. 165. Frontal Section through the (Right) Hip-joint. 



This section is not quite ixrtical, tmt is directed obliquely from aboi*e and in 
fronty downwards and backwards. The Ilify-joijit is the most deeply situated 
of all the lar^e joints in the body, and is covered on all sides by thick muscles. 

Access is obtained more easily from the outer side over the Great Tro- 
chanter, because in this situation there are fewer Vessels and Nerves. The 
Socket of the joint is incompletely covered by cartilage at the Fossa Acetabuli 
which is filled with fat. At this point, the bony wall is very thin, and easily 
allows of perforation by diseas(\ which may subscijuently extend in the Pelvis. 
I'he Socket is deepened by a dense fibrous rin^". the Glenoid Tjgament. The 
Capsule of the joint extends on to the Femur, to a varying extent at different 
parts — . In front it reac^hes the Intertrochanteric F.ine, behind it is inserted on 
to the Neck of the Femur, about '-/.-.th inch below the middle of the neck, so that 
a considerable part of the Xeck lies within the Capsule and fractures of the 
Femur may consequently be completely Intra-Capsular. The Caf)sule is strongest 
in front, owing to the llio-Femoral Ligament (Hertini. BniELOW) which passes, from 
the Antero-Inferior Iliac Spine and the bone internal to this, over the Capsule 
with which it blends, to the Intertrochanteric Line. Superficial to BiGELOW's 
Ligament, lie the 2 Tendons of origin of the Rectus Femoris Muscle which 
arise from the Antero-inferior Spine and the brim of the Acetabulum. The angle 
between the axis of the shaft and the axis of the neck (Angle of inclination of 
the Neck) of the Femur varies from iih'> to 138^ (MIKULICZ) but is usually 
about 120^* to 133^ the average being 125^ As a rule the longer the neck, the 
greater the angle. 

The architecture of the cancellous tissue is briefly as follows: A pressure 
system of Cancelli converges from the surface, commencing at right angles to the 
surface on the inner side; a traction system crosses the former at right angles, 
forming arches, which run from the outer compact tissue with their convexity 
directed upwards to the middle and lower parts of the head, and the adjacent 
portions of the neck. The third (muscular traction) system begins at the Great 
Trochanter at right angles with the insertion of muscles into it, and passes 
inwards forming arches with their convexity directed upwards: this system crosses 
the former at an angle of 45 ^ together with the first set, this forms the strong 
vertical plane of compact bone which Merkel calls the Femoral Spur (Calcar 
Femorale). 




Tig. 165. Frontal Section tlirougli the Hii>Jomt; Bight side. 
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The Inguinal Lymphatic Glands lie in the deeper layers of the Sub- 
cutaneous fat, less separated from each other in the child, than in the 
adult, when the External Glands may Ue close to the Anterior Superior 
Iliac Spine. No glands are found above Poupart's Ligament, but below, 
they extend as far as the apex of Scarpa's Triangle. In this figure only 
the Superficial Inguinal Glands are shewn. These number 8 to 15; in 
I pathological conditions they may be more. These may be divided into 
groups according to their relation to the Long Saphenous Vein; Firstly, a 
Superior and an Inferior Group. In children these glands are almost 
circular, in adults, oval. — The longitudinal axis of the Superior group 
lies parallel with Poupabt's Ligament; the longitudinal axis of those 
belonging to the Inferior group lies parallel to the long axis of the thigh. 
liach of these groups is divided into an Inner and an Outer group: the 
glands close to the Saphenous opening arc considered as a 5th group. 
None of these 5 groups contain more than 3 or 4 glands (cf. Fig. 141I. 
The Superficial Glands are the Regional Glands for the skin of the Trunk 

the Abdominal Wall, Gluteal Region, External Genitals. Perineum. Anus, 
Skin and deeper part of the Lower Limb (cf. Figs. i8z, i8(). The Sub- 
. cutaneous lymphatics of the Penis and Glans run (very frequently to both 
sides) to the Superior Internal Group; those of the Scrotum, chiefly to the 
Inferior Interna! Group, but also to the former. In this figure the gland 
which receives these lymphatics has to be considered as belonging to the 
5th group. The lymphatics of the Perineum also pass to this gland, but 
they are further connected with the Superior Internal Group. 
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The Superior External Group contain the regional glands for the Ab- 
dominal Wall and upper part of the Gluteal Region; the Lymphatics of 
the lower part of the Gluteal Region pass to the Inferior External Group. 

1 The chief lymphatics of the lower limb do not lie, at this stage, within 
(he Superficial Fascia, but on the Deep Fascia, on either side of the Long 
Saphenous Vein, especially on the outer side. 

A circular arrangement of the superficial lymphatics may be spoken 
of, e. g. Internal parts have an Internal Group; Upper parts have a Supe- 
rior Group, etc., although variations occur. It should be borne in mind 
that lymphatics branch and anastomose freely, so that a lymphatic vessel 
may communicate with a or 3 different glands. As the parts spoken of 

; are often affected with disease, the lymphatics become affected and demand 
operative procedures. They are associated with the gland which i^ most 

' frequently affected in the whole body: Ulcere on the Genitals, Inflammation 
on the Lower Limb etc., produce Suppuration in these Glands (Bubo): in 
cases of Epithelioma of the Penis. Vulva, Anus, the poisons extend lo thcM 

, glands where metastatic foci occur. Tuberculosis of the Joints of the 
Lower Extremity often involves these glands. 

Operations on these glands are usually accompanied by free haemor- 
rhage, because of the confluence of many superficial vessels in this region. 
These vessels are only separated from the large vessels by the Cribriform 
Fascia, so that precautions are necessary in making incisions into or for 
removing these glands. ^ 
The Efferent Lymphatics pass to the Iliac Glands; only a small ^^k 
portion goes to the Deep Inguinal Glands (cf. Fig. I41). ^^H 
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Pig. 167. Inguinal Region; and Layer. Fossa Ovalis (Saphenous 

Opening). 



Specimen from a man aged }}, Skhi, Subcutaneous Tissue and Ly^nphatic 
Glands have been removed. The Lymphatic Vessels which perforate the Deep 
Fascia in one region — the Cribriform Fascia - have also been removed. The 
Fossa ovalis (Saphenous Opening) , and above the Femoral Vein, the "Infundibuliform 
Process" (Waldeyer) derived from the Transversalis Fascia are shewn. 

Not only the Aponeurosis proper of the External Abdominal Oblique 
Muscle but also the Fascia Lata and the Fascia covering the Pectineus Muscle 
etc., may be looked upon iis tendinous expansions of this Muscle. Not only in 
animals, but also in man, this muscle extends directly or indirectly on to the 
Thigh. The Fascia Lata can be made tense in all bodies by pulling on the 
External Oblique Muscle. Below Poitpart's Ligament, special arrangements occur 
which have been produced by the passage of the Vessels through the Fascia. 

The usual description given is: The Fascia Lata which envelopes the 
thigh, like a tense membrane, divides below the inner part of POUPARTS Liga- 
ment into 2 layers. The Deep I^yer blends with the Ilio-Pectineal Fascia, and 
passes upwards behind tlie Vessels. The Superficial Layer is attached to Pou- 
part's Ligament; over the Femoral Vein and internal to it, this fascia is per- 
forated at many points, through which Superficial Vessels enter the deep layers 
(Cribriform Fascia). When this fascia is removed together with the subjacent fat, 
a groove is exposed; Fossa Ovalis or Saphenous Opening. The lower margin 
of this opening is always sharp (the T^alciform Margin); over this the Long 
Saphenous Vein passes to open into the Femoral Vein. The upper and outer 
margin which can be dissected out is attached above to PoUPART's Ligament, 
and partly to Gimbernat's Ligament. The Saphenous Opening is merely 
intended for the transmission of vessels comparable to many other openings in 
superficial fasciae, through which veins pass ; with this difference that the opening 
is too large for the vein. 

The Superficial Vessels which pierce this Fascia are : — on the inner side. 
External Pudic Vessels; above. Superficial Epigastric Vessels; on the outer side, 
the Superficial Circumflex Iliac Vessels. Like all vessels situated close to their 
origin from a large artery or near their opening into a large vein, these small 
vessels bleed furiously when cut. 
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Fig. 167. Inguinal Region, left side, 2nd Layer. Saphenous Opening. 
(Fossa Ovalis Femoris.) 
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Pig. 168. Inguinal Region, left side, 3ni Layer. Soabpa's Triaugie. 
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Pig. i68. Inguinal Region, 3rd Layer. Spermatic Cord. SCARPA'S 
Triangle 



Male, aged ^7. The Fascia Lata and t/ie Lymphatics of the Groin have been 

removed. The Aponeurosis of the External Abdominal Oblique Muscle (and 

the External Abdominal Ring) has been slit up and t/tc chief constituents of 

the Spermatic Cord dissected out. 

When the Fascia I^ta which stretches across the Inguinal Region has 
been rem<ived. a triangular space with its base directed upwards, and its apex 
downwards — Scarpa's Triangle — is exposed. The upper boundary of this 
area is PouPART's Ligament; the internal, Adductor Longus Muscle, which arising 
from the bone below the Pubic Spine, runs outwards and downwards, to be 
inserted into the middle third of the middle lip of the Linea Aspera; the external, 
Sartorius Muscle, which arising below the A ntero- Superior Spine of the Ilium 
descends obliquely inwards and downwards, over the Internal Condyle of the 
Femur, to be inserted on the inner surface of the Tibia as far down as the Crest 
of the 'I'ibia. 

In this Triangle, the Anterior Crural Nerve and the main vessels are 
exposed. The Femoral Artery lies directly under PouPART's Ligament, at the 
mid-point between the .\nterior Superior Iliac Spine, and the Symphysis Pubis, 
and passes almost vertically downwards. At the ligament, the Femoral Artery 
can be readily compressed by digital pressure against the horizontal ramus of the 
Pubis. In Scarpa's Triangle, the Femoral .-Vrtery gives off posteriorly, the Deep 
Femoral Artery, apart from the smaller branches. Fig. 167 — Superficial Epigastric, 
Superficial External Pudic and Superficial Circumflex Iliac Arteries — . As the 
Deep Femoral Artery is a branch of large size, there occurs at its origin, 1 '/* inch 
below Poup.\RT's Ligament, a sudden diminution in the calibre of the Superficial 
Femoral Artery, 

The Femoral Vein lies tn the inner side of the Artery and is enclosed in 
its sheath, but soon passes behind the Artery. This Vein receives the Long 
Saphenous Vein, which passes over the margin of the Fascia (see Fig. 167). 
Internal to the Vein , is situated the Crural Ring (see Fig, 1 70). The space 
below the ring, — between the Adductor Longus, Femoral Vein, and Pectineus 
Muscle — is filled up vrith fat and deep lymphatic glands. The Anterior Crural 
Nerve appears in the Muscular Compartment under Poupart's Ligament, and 
hes about 'lr.ths inch external to the Artery in Scarpa's Triangle. This nerve 
disappears under cover of the Sartorius Muscle and divides into branches which 
supply the skin on the Anterior Aspect of the thigh, the Sartorius and the 
Quadriceps Extensor. Deep to the Vessels and the Nerve lie tlie Ilio-Psoas and 
Pecdneus Muscles, 

At the Apex of Scarpa's Triangle, the Sartorius passes obliquely over 
the vessels. This muscle has, therefore, to be drawn aside in order to expose the 
further course of both Artery and Vein. 

The figure also shews the constituents of the Spermatic Cord: Vas Deferens 
with the Vessels to the Vas, Sperm.itic Artery and the Pampiniform Plexus of 
Veins. Cremasteric Vessels to the coverings of the Cords, 

The Cremasteric Vein is of importance because it always communicates 
with the Pampiniform Plcxu,"!, though it opens into the Deep Epigastric Vein 
(Collateral Venous Channel), 




Figr. 169. Inguinal Region^ 4th Layer. Hernial Orifices, Iliac B 
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Fig. 169. Inguinal Region, left side, 4th Layer. Hernial Orifices. Bursa Iliaca. ^^M 
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Fig. 170. Inguinal Begiton, left side, 5tli Layer. Sabperitoneal Hernial Orifices. 
Hip-joint Obturator Region. 
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Pig. 170. Inguinal Region, left aide, 5th layer. Subperitoneal Hernial 
Orifices. Hip-Joint. Obturator Region. 



The Inguinal Region and neighbouring parts have been exposed layer by layer 
in an adult male; above Poupart's Ligament the Subperitoneal Hernial Ori- 
fices are exposed. At the level 0/ Poupart's Ligament Muscles and Vessels are 
cut across so that the Muscular Compartment and the Vascular Compartment 
(opening for Femoral Hernia) are seen. Below the Ligament on the inner side 
a piece of the Pectineus has been cut out so that the opening of the Obturator 
Canal (external ofientng of Obturator Hernia) is shewn; on the outer side the 
Hip-Joint has been exposed and the joint cavity widely opened. 

The Hip-Joint lies immediately external to the Artery but on a mxich 
deeper plane. The Anterior Crural Nerve lies almost over the middle of the 
Head of the Femur. The Head of the Femur can only be felt from in-front, in 
very thin people. So that owing to its deep situation and its proximity to the 
large vessels, the Hip-Joint is not \-ery easily accessible from in front 

The Internal and External Circumflex Arteries, of considerable size, are 
given off from the Deep Femoral Artery, but one of them, occasionally both, 
may come off from the Common or Superficial Femoral Artery. 

Internal to the vessels is a landmark of some importance. If the Pectineus 
Muscle be removed the External Obturator Muscle is exposed as it arises from 
the outer surface of the Obturator Foramen and the Obturator Membrane, and 
runs outwards to the Digital Fossa. The Membrane closes the Obturator Foramen 
except at its anterior and external angle; here a small gap hardly '/il^h inch in 
diameter allows the Obturator Vessels and Nerve to pass. A hernia may protrude 
through the orifice - Obturator Hernia — its position proves the difficulty o( 
diagnosis, and its close proximity to the Obturator Nerve sometimes causes pain 
in the area of distribution of the nerve owing to pressure by the Hernia. The 
figure also shews structures passing under PoiiPART's Ligament which together 
with the upper border of the Pelvis fonns a large slit-like space divided 
into two compartments by the 1 1 io- Pectineal Fascia. This fascia, which is derived 
from the Fascia covering the IHacus Muscle and accompanied the Ilio-Psoas down 
to the Lesser Trochanter of the Femur, is firmly attached to the Hio-Pectineal 
Eminence. In the outer compartment is the Ilio-Psoas Muscle with the Anterior 
Crural Nerve embedded in its anterior surface. In the inner compartment are 
the Large Vessels and the Pectineus Muscle. Between the Femoral Vein and 
the outer margin of GimbeRNAt's Ligament there remains a small spai'e filletl 
by loose connective-tissue; this is the Femoral Ring, the most important spot at 
which the Peritoneum can readily be pushed forward and give rise to a Femoral 
Hernia. Here we find situated the Deep Inguinal Lymphatic Glands, one of which 
goes by the name of Cloquet's Gland. 

A Femoral Canal does not exist (as a preformed Canal) in normal sub- 
jects. It is the result of the descent of a Femoral Hernia. 
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^g- '73- Hunter's Canal and Popliteal Space seen from the inner 
side. (JOBERT's Fossa.) 



Left Leg of a girl aged /j years. A piece has been cut out of the Sartorius 
Muscle. 



In the upper pan of the thigh the Femoral Arter>- lies on the anterior 
aspect of the limb, lower down it is on the ianer side and finally on its posterior 
aspect. In its course the Artery crosses the Femur at an acute angle. Above the 
Artery lies internal and superficial to the head of the bone but subsequently it 
approaches the inner side of the shaft, and gets on to its posterior surface, ITie 
course of the Artery is almost in a line drawn vertically downwards whereas the 
axis of the Femur is oblique, thus the crossing is brought about 

Above the Artery is in front of the Adductors but as these muscles, e. g. 
Pertineus, Adductor Longus and Adductor Magnus, are inserted by a broad 
membranous tendon along the entire length of the Linea Aspera from the I^esser 
Trochanter as far down as the Inner Condyle, the Artery must pierce this tendon 
in order to reach the posterior surface. This occurs in the Adductor or Hunter's 
Canal. Below the apex of Scarpa's Triangle the Artery is covered by the Sar- 
torius Muscle and rests upon the Adductor Longus Muscle. About the middle 
of the thigh it reaches Hunter's Canal which is formed by a strong Aponeurosis 
spreading from the Adductor Longus and Magnus Muscles over the Vastus Internus 
Muscle. At the end of this canal the artery pierces the Adductor Tendon. This 
canal bounded in front by the Aponeurosis mentioned, behind by the Adductor 
Longus and Magnus is about ; inches long and terminates at the junction of the 
middle and lower thirds of the thigh. The Long Saphenous Nerve enters the 
canal with the Artery but perforates, in conjunction with the Great Anastomotic 
Artery, the Anterior wall of this Canal about its middle. Two accompanying 
Veins pass through the Canal with the Artery: of these veins, one is usually very 
diminutive. The 3 Perforating Branches of the Deep Femoral Artery perforate 
the insertion of the Adductors in a similar way, to gain the posterior aspect of 
the Thigh. 

For operations — e. g. in cases of Acute Osteomyelitis — which require 
exposure of the Femur throughout its extent, the outer side is chosen because 
internally and anteriorly the large vessels are in the way; on the anterior aspect 
the upper cul-de-sac of the Knee-joint may be injured, posteriorly the Sciatic Nerve 
and lower down the vessels. On the outer side there are no important Vessels 
or Nerves. 
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Fig. 174. Transverse Sectioii through the Jimctian of TTpper and 
Middle tliirds of the (right) Thigh. 

Spcu from l«'li>w. — ■', Nut. Bif-c 




Tig. 17&. Transverse Sectioii through the Junction of Lower and 
Middle thirds of the (right) Thigh. 
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Pig. 176. Left Knee-Joint and Surronnding Structures. 

Seen fruiii ihe outer (left) siiie. — ^,, Nat Siki-. 



KeljinHli Limited, London. 



Rebuiiui L^iiipny, New York. 



Fig. 



[76. Left Knee-joint and Surrounding Parts. Seen from the 
outer side. 



Preparation made from a female aged 15 years. Plaster of Paris had been 
injected into tlie Knee-joint. Boundaries of the Joint-Cavity (pink); the Tibia- 
Fibular Articulation which does not communicate with the knee-joint, dark red. 
The independent biirsac around the knee-joint (blue). The lower parts of the 
Vastus Externus and Biceps Muscles fiave been removed; the attachment of the 
nio-Tibial Band and the insertion of the Biceps into the Head of the Fibula 
and into the Tibia are preserved. 

The Fascia Lata of the thigh is continuous with the Fascia enclosing the 
leg, and is reinforced by a broad strand of fibres the Ilio-Tibia! Band of Maisslat, 
which is derived from the Tensor of the I-ascia of the Thigh and some fibres of 
the Gluteus Maximus Muscle; this Band runs down to the Tibia, and blends with 
the Capsule of the Knee-joint, It cbecVs Adduction of the Thigh. The figure 
shews the extern of the Knee-joint Cavity and of the upper cul-de-sac, which 
practically always communicates with it, distended as is the case in serous, purulent 
or haemorrhagic exudations. One observes that the greatest extension of the joint 
is possible in the forward direction. A tense effusion pushes the Patella and the 
Common Extensor Tendon away from the bones, so that, under these conditional, 
the Patella is not in contact with the underlying bones but rides or dances on 
the fluid. Laterally no great degree of bulging is possible, firstly, because the 
Synovial Cavity does not reach far either upwards or downwards over the joint- 
slit; secondly, because the extremely strong lateral ligaments are tightly stretched. 
Posteriorly around the Condyles of the Femur, the capsule is more extensible. 

In addition to the Prepatellar Bursa (of. explanation to Fig. 181J, and the 
deep Infrapatellar Bursa, which lies between the Tibia and the Ligament of the 
Patella, the almost constant External Inferior Bicipital Bursa is shewn lying be- 
tween the Biceps Tendon and the External Lateral Ligament. Like the bursa 
above mentioned, this never communicates with the Knee-joint. 

Further, the vessels which take part in the anastomosis on the outer side 
of the knee-joint are visible. 

The blood-supply of the Anterior Aspect of the Joint which has to bear 
much pressure (e. g. in kneeling) is abundant. 

On the inner side, the Superior and Inferior Internal Articular Arteries, 
on the outer side, the Superior and Inferior External Articular Arteries, form the 
Anastomosis which is reinforced by the Great Anastomotic Artery, and the 
Recurrent Tibial Artery. 

The Anastomosis is pardy superficial between the Patella and the Skin, 
partly deep between the Tendons and the Ligaments. 




P^- 177- Sagittal Section through the Knee-joint dniing Bztension. 



Froz€ii S<*:i '?: :ir.-:^^J: : .-: Exr^frui </. r /..V * :/;t Feffiur and tJw Tihia : the 

Fa:<.^'.i :^ K : :-.': .\* »:^ ::^ ^riJtt>i ^ofi^itudifial axis. 

The Kr.ee-T :r.: i^ -.-.^:lv .i-. •?><:'i'.-=- ir rr. :r. front '^r either side, only '"^n 
its p'-fSterir ^-^:^-.■ e d -.vr :::■. i '. ir;^'v t. :.?-:". e^ .-.r.d r^etween ihem inip:>rtani Xer\-es 
and Vessels. [r^> iyyr. \:\. ■ .v::y :- hr '.-.r*:-:-^: :n ihe bxJy: moreover, it is the 
mr-st o-mp'.ex ; :::: r. ^: ..-.: : ::> w.r. \:^ Ir.:r!r.s:: Ligfarnents. 

The ir.y^TZi n : '.hv ■ ..:>-*v :^ cifrere:.: n all sides. The joint-ca\-it>' 
extends h:irhe>: :r :r :::. .-.< : .r .-.> : . : : . ir.jh, al>:»ve the margin of the 
Patella, if we t*\kc- ::.: . :. ..::: il.:- >S'i':rj.r-^..'. ]'*-:.r>3i, which neariv alwavs com- 
municates with the J ir.:. • 'r. V- :h s:iiv> •::". hic- :*- . the insertion of the Capsule 
reaches clc'se f the '.ire : the; :rt. :• <er! r'y. it extends upwards as far as the 
upper limit oi the « r !;>> : :hv Ferrur. ':>e' a it f-Hows the Tibia to a lesser 
extent. Thus the .^r/.er! r ..• : :-->ter; r <.:r:.-.:e> of the Femoral Condvles are 
within the Syn>\i.vl S.-.:. ":: j: :. : > their l.-.ier-/- surfaces. 

The anterior w./.'. : the C.-.:r>.;'.e is : rrr.ed ab-Dve bv the Tendon of the 
Quadriceps: betweeit :hS :e:.J. r. .ir.d the Ar.ten r surf:ice of the Femur there is 
always a Bi:rs»x which :> : ::::- r:..r:e L-e.Jiuse it c m municates. occasionall)' in 
children, but inw-.rL-.b'y ir. ..du!:s ;^ ly :. r: re r less wide opening^ cf. course 

of a director in the fiiT.ire . wi:h :he • ir.t-CAvitv. Pnis Bursa mav. therefore, be 
reir*\rded as a |\vrt : :he ■ :r:-*.\ivity. ..r.vi he called the upper cul-de-sac of the 
Knee-joint. Acou:r.v.!Ati ::> :" f.v.id \vi:hir. the Kr.ee-;oint cause bulging at this 
spot. IVK^w the '^vir.: : ir>vn: r. f :::e 'J;:.\dr:ceps Extensor to the upper 
border of tlie Pate'.h;. the \v:/.". : :he ; ir.t :s : rrtttvl by the cartilaginous covering 
of the ^x^sterior >t.rt\.oe t this b r-ie. The 1 icArr.er.tur:: Patellae attaches the lower 
border of this K^^.e :^ :ho Iv.Voro.e : the riVi.i. Between it and the Tibia lies 
the deep Intra-p.-.tol'-Ar IV,—:^: which d c-s r t c :r.r:tt:r.icate with the Joint on 
account of its beir.iT se:v.r:;:ccl hy .-, *./vrco Syr. .^vij.'.-f ^Id - Plica Svno\ialis Patellaris. 
This is attached tv^ the Ir.:orc r.c.y*..\r V scvi *.r.:c:.-'. I.ig"amentS" bv sagittal fibres. 

IVtween :ho Tihi.- .-.rd :ho IcTtv/.r. :2te Fxtemal Semilunar Cartilage is 
seer, in the ficv.re. i:s i:.:u^r c :.c.-vc :r.:.ri:ir. :s sh..rt\ its external convex margin 
is fiTTnlv cor.Tiectevi wi:h :::c c.-,;\<u".e . :' the 







Fig^. 177. Sagittal Section through the (left) Kuee-Joint daring extensioiL 

Seen frrmi the hiuer (right) side — *.': N*'- ^'i'C' 



|m>i>. .V<:»' Vork. 




Anlcrinr Tibial Mu* 



Fig. 178. Sagittal Section througli the Cstt) Kne&Joint during flexion. 

Siwi friini the outer \\eh) aide, — ^/, Nat. Size. 



Rebuiim LiinitLiI, IaiiU'iii 



ItubjiKiii ('(iiii|mriy, Nc" 



Fig. 



78. Sagittal Section through the Left Knee-joint during 
Flexion. 



This preparation was made from a man aged Sa years. Formol was injected 
into the limb, and the knee, forlhwilb, flexed to its utmost limit, was kept in 
that position. On t/te following day the section was made without freezing. 
Ill spite of advanced age mid a high amputation through the right leg this joint 
was quite normal. 

In contrast with the extended position (Fig. 177) this figure indicates the 
relations during extreme flexion. As the section has been carried almost through 
the middle of the joint, a larger part of the Intrinsic Ligaments is shewn than 

As the Patella is fixed by the Ligament of the Patella to the Tibia, the 
Patella leaves the Anterior Surface of the Femur during flexion, and comes to 
lie in front of the Joint-slit, which it does not cover during extension. The Capsule 
is folded backwards, and the Vessels and Nerves are extremely bent To such 
frequent bendings of an imperfect elastic arterial tube, is attributed the main cause 
of the not-uncommon aneurysm of the Popliteal Arterj'. Of Uie 2 Crucial Ligaments, 
the figure exhibits the Anterior : this extends from the depression in front of the 
Spine of the Tibia (Anterior Intercondylar Fos.sa) upwards, outwards and back- 
wards to the inner side of the External Condyle; its function, like the Posterior 
Crucial Ligament, is to check excessive rotatory movements. The Plica Synovialis 
Patellaris fills up the space between the Patella, Articular Surface of the Tibia, 
and the Crucial Ligaments. 

One of the most striking changes which occurs in this joint during flexion, 
is relaxation of the External Lateral Ligament — this is not seen in the figure — . 
Attached to the Femur eccentric to the axis of flexion, this ligament becomes tense 
during extension and prevents rotation, but during flexion it is relaxed and allows 
inward rotation of the leg. These movements, however, are limited by the Crucial 
Ligaments. A glance at the figxire shews its complexity. Contrary to the other large 
joints, which either have a free joint cavity or are at the outset traversed by one tendon 
(e, g. Shoulder, by tendon of biceps. Hip-joint by Ligamentum Teres), the interior 
of this joint contains a comphcated arrangement of ligaments which lead to the 
formation of numerous pouches. In cases of suppuration in the Knee-joint, the 
purulent products, therefore, tend to remain in these recesses and clefts, and are 
only removed with difficulty. 
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Fig. 181. Transverse Section through the right Enee-Joint. 





Pigs. 182 and 183. Lymphatics of the Popliteal Space. % Nnt. size. 

rlmiuii Limilcd, I.0J..I011. Ilel.ranii ComjiBUy, Nu«- Ynr 



Fig^. i8i. Transverse Section through the Knee-joint. 



Frotev Stclion. 

This Irozen section shews the Prepatellar Bursa (Subcutaneous and Subfascial Com- 
partments), the lateral ligaments and anterior to these, the Relinacula oi the Patella, which 
Strengthen the Capsule. These Retinacula become of importance in Fracture of the Patella. 
When the Patella is broken transversely, the functional impairment of the Extensor Apparatus 
will depend on the eitent of the destruction of these Retinacula. 



Figs. 182 and 183. Lymphatics of the Popliteal Space. 



Fig. < 



a/:rd 4 



- Fig- /<1j. Fro 






Normally there occur in the Popliteal Space more Lymphatic Glands than are usually 
stated (3—5); they are easily overlooked on account of their small siie and the difficulty of 
their dissection in fat subjects. They may be divided into three jjroups {of at least one gland 
each^: a Superficial group between the External Saphenous Vein and External Popliteal Nerve, 
separated from the latter by a thin fascia — the Superficial Popliteal Gland. The greater 
number lie close to the Popliteal Vessels under cover of (he Internal Popliteal Nerve — the 
Deep Popliteal Glands. Variable in position Js a gland below the vessels which receives the 
bulk of the lymphatics of this space; whereas the Afferent Lymphatic Vessels to the different 
groups of glands are (airly constant, there is much variation in the Efferent Vessels. Therefore 
different cases are depicted. 

In Fig. 182, large Lymphatics, accompanying the Short Saphenous Vein, join the 
Superficial Gland; one Efferent Lymphatic extends upwards with the Femoro- popliteal Vein, 
another Efferent Lymphatic divides and joins the Articular Gland, which thus becomes a second- 
ary gland to the Superficial as well as to the Deep Gland and the Lymphatics of the 
Joint. The large Efferent Vessel opened, in this instance, into the Efferent Tract (first mentioned), 
of the Superficial Gland and extended upwards as a stray vessel, to 4 inches beyond the figure, 
under cover of the fascia. After piercing the fascia it divided into 5 branches, and nfter a 
curved course opened into the Lower Internal Group of the Superficial Inguinal Glands. 

The arrangement of the Lymphatics in Fig. 183 is similar. The Afferent Vessels join, 
in this case, to form a thick trunk which passes with the Popliteal Vein through the opening 
in the Adductor Magnus. Between these two extremes there are endless variations, both paths 
being used in equal or unequal proportions at the same time. We are not satisfied of the 
presence of a third path; if such were employed it would, theoretically, lead along the Great 
Sciatic Nerve to the Pelvic Glands. The Lymphatics of the lower extremity begin at the fool 
and follow, in front and on the inner side, the Long Saphenous Vein; on the posterior aspect 
they partly pass over the Popliteal Space and go to the inner side; partly', as shewn in the 
figure, to the Popliteal Space, under the fascia, accompanying the Short Saphenous Vein. 

So that these Lymphatics may reach the Deep Inguinal Gland by following the 
Popliteal and Femoral Vessels, or join the Superficial Inguinal Glands after having pierced 
the fascia. 

In Fig. 183, the Bursa in connection with the Semimembranosus Muscle has been 
opened and the Bursa under the Itmer Head of the Gastrocnemius is shewn projected llirougb 
that Mtiscle. Both communicate at the red spot which is marked by a f. We were unable 
in these cases and in 8 others, to shew any communication between these Bursac and the 
Knee-joint. 

It, therefore, seems doubtful whether this Bursa communicates |in '/,rd or V, of all 
cases), with the Joint as is stated in the books. 

Weak spots in the Capsule favour the perforation backwards in pathological cases; 
in the removal of Hygromata, the joint is frequently opened on account of the tenuity 
of ita walL 



Fig. 184. Popliteal Spttoe. 



liare oorrSr.'jui.'^.T. of zhe Fascia Laisi is tDC*«Ta ms die Pcipiiiiieail 
Fascia which, after c vcrrr^e the Pcpiiiieal Sz.i'.e becomes direcdr oiotiniKos villi 
the Fascia f 'i^e le^. *".>r. ^lis lie*^ die Sbor: SiTjibei-ous Vein vbkii sisks into 
ihe P'-pifteil Sp^ce ar.d .T,ier.s ir.: :r.e :f ihr Pc'purneg-l Vesas. After resDCT-g] /^f 
this fas-iiiL. th*- P:f':t^.=^ St»a:r i^ rxti.f*-ed. Tris sTiaie is fcirmed hrk" die divereiEif 
Flex'.TS c-f thr >^ B:-e7i*. :■:-. ih^ -j:^ sde :r.**er:ef2 ii:: the Head << die Fibnla. 
Sern:n2€:r:r:-r=ir ^^--^ i_-.2 ^^r:~-:r' i-r.-^.^ r. thr :r.: er sicr iraerred irto die Crest of 
the TfDia . -arZe -t t •jir crj-^ : iLr >t:.i r e-^rrire ±ie m cocverBir^ beads 
^ the <Ti<cr >:T.rn-:_< > 'jl:.^ '.viy 1 '.: rr'4:r-<r.itei stis:^ is fcrraed tc«3 of 
r:us:l*^ wL::h : '.iir- v. r'. r«rr .riei '". f-i ±.r 1,-ir^e Vesseis asd Xen"es. 
The rr>:f5: >--t"erf.:iil <^. .T_'r :^ the I'trt—il ? t'tf-L Nerre miich tr*Tcrses die 
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Fig. 185. Transverse Section throoglL the right Leg at the Jonetioo of U{^)er and Kddle thirda. 
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Kg. 186. Trausrerse Sectiac through the right Leg Qsar tlie AnUe. 

S«eo fTom bdow. — XkL Sbe. 






pigs. 185 and 186. Transverse Sections through the Z^g at the begin- 
ning of the middle third and near the ankle. 



Frozen Sections. 

The Fasciae (blue) in Fig. 185, shew that on the Anterior aspect of the 
limb, the Extensor Group of Muscles arise from fascia; on the Posterior aspect 
from the Fascia enveloping the limb, and forming a special canal for the Short 
Saphenous Vein; the particular Fasciae of the Muscles are represented. 

At a higher level this Fascia is continuous on the flexor aspect with 
muscular attachments: on the outer side, with the expansion of the Biceps Tendon 
internally with the expansion of the Sartorius. Gracilis and Semite ndinosus Tendons. 

The circumference of the leg diminishes below the middle as the muscles 
become tendinous, thus near the ankle there are practically only tendons and bones. 

In the subcutaneous tissue, the I.ong Saphenous Vein on the inner, and 
the Short Saphenous Vein on the posterior surface are observed. The Fascia, 
which is a continuation of the Fascia Lata, is only interrupted by the Anterior 
Surface of the Tibia as it becomes intimately blended with the Periosteum. On 
the A ntero- external aspect the Fascia sends a septum to the Fibula, which sepa- 
rates the Peroneal Muscles from the Extensors. A deep layer passes transversely 
across from the Posterior Surface of the Tibia to the outer surface of the Fascia, 
this layer lies deep to the Soleus and Gastrocnemius Muscles, which it separates 
from the still more deeply situated Flexors. Above the ankle this layer is very 
strong and binds the Flexors down to the Bone; the Tendo Achillis becomes 
more prominent near the Os Calcis. The space formed in this way is filled by 
large pads of fat. The Internal Surface of the Tibia is palpable throughout its 
whole extent being only covered by skin and thin superficial fascia. The other 
surfaces of this triangular prism of bone are covered by muscles. The Fibula is 
completely surrounded by muscles except the Head and a triangular surface above 
the External Malleolus which are subcutaneous. 

The bond of union between the Tibia and Fibula is very firm. The upper 
Tibio-Fibular Articulation allows of scarcely any movement; this joint may com- 
municate with the Bursa under the Popliteus Muscle and indirectly with the Knee- 
joint. Lower down these two bones are held together by a very strong Interosseous 
Membrane, whereas in the lower third, the union is yet more firm. 

Near the ankle, so firmly are these bones held together, that they may 
be viewed as one while the Inferior Tibio-Fibular Articulation Is rather to be con- 
»dered as an excavation of the Ankle-joint, than as an independent joint. 

In the upper third of the leg, of the 2 most important vessels which require 
ligation, the Anterior Tibial Artery is easily found on the Posterior Surface of 
die Posterior Tibial Muscle in the Neuro- Vascular Bundle; external to this is the 
Peroneal Arterv. 



^?* 187. Outer Aspect of Leg. Bxtemal Popliteal Nerve. 



On the outer side a larger window has been cut out of the fascia; portions 

have been re^noved from the following muscles: Anterior Tibial, Long Extensor 

of the Toes, Long Extensor of the Big Toe, Long and Short Peroneal Muscles, 

so that portions of the Tibia and Fibula have been exposed. 

The Anterior Aspect of the Leg" is occupied by the Extensor Muscles of 
the Foot; the External Surface of the Tibia is covered by the Anterior Tibial 
Muscle and the Long Extensor of the Toes. About the middle of the leg, the 
Long Extensor of the Big Toe appears between these two muscles and in these 
relations the Tendons pass under the Annular Ligament, on to the Dorsum of 
the Foot 

On the outer side, the 2 Peroneal Muscles which arise from the Fibula 
pass down, as tendons, behind the ( )utor Malleolus. The large Vessels and Nerves 
are on the Flexor Aspect (cf. all large joints). Their branches to supply the 
anterior aspect of the leg pass to the front from the Popliteal Space by various 
routes. The Anterior Tibial Artery passes directly forwards over the upper margin 
of the Interosseous Membrane, and runs downwards upon this Membrane lying at 
first between the Anterior Tibial ^fuscle and Long Extensor Muscle of the Toes, 
then between the former and the Long Extensor Muscle of the Big Toe. In the 
lower third this tendon crosses the Artery obliquely, so that finally the Artery 
reaches the Dorsum of the T>)ot by passing below the Anterior Annular Ligament 
between the Long Extensor Muscles of the Toes and Big Toe. 

The External Popliteal Nerve takes quite a different course, coming off 
the Great Sciatic Nerve at or above the middle of the thigh this nerve passes 
towards the outer boundary of the Popliteal Space and perforating the Long 
Peroneal Muscle winds around the head of the Fibula and appears on the anterior 
aspect of the Leg. In its course this nerve divides into a Superficial and a Deep 
branch; the former — Musculo-Cutaneous Nerve supplies the Peroneal Muscles 
and pierces the deep fascia at the junction of the middle and lower thirds of the 
Leg, whence it runs dow^n to the Dorsum of the Foot as a Cutaneous Nerve. 
The Anterior Tibial Nerve passes obliquely through the Origin of the Long 
Extensor Muscle of the Toes, and runs downwards on the outer side of the 
Artery; lower down the Nerve crosses in front of the Artery and lies antero- 
internal to it at the ankle-joint. In its course it supplies the three Extensors on 
the front of the Leg. 

The position of the External PopUteal Nerve passing round the head of 
the Fibula requires great care in operations on the upper end of the Fibula 
because a deep longitudinal incision would divide the nerve. 
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^H Fig:. 187. Right Leg. 


Outer Side. External Popliteal Nerve. ^^| 
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Fig. 188. Right Leg from behind: Deep Layer. Internal Popliteal Nerve. 
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Fig^. i88. Posterior Aspect of Leg. Deep Layer, Internal Popliteal 
Nerve. 



After removal of the Superficial Fascia, a large piece has been cut out of the 
Gastrocnemius and Soleus Muscles, the heads of origin of the Gastrocnemius 
have been thrown outwards. By further removal of the Deep Fascia, the large 
Vessels and Nerves have been exposed. Ah incision through the fascia covering 
the Popliieus Muscle Itas exposed the Bursa under the Semimembranosus Muscle. 



The arrangement of the muscles on the back of the leg is very simple: 
a Superficial Layer formed by the Gastrocnemius, Soleus and the slender Plantaris; 
a Deep Layer formed by the Posterior Tibial, Long Flexor of Toes and Long 
Flexor of Big-Toe. On this latter group lie the important Nerves and Arteries, 
which are quite separated from the Superficial l^yer of muscles by the Deep 
Fascia of the Leg (v. Figs. 183, 186). Between the Deep Fascia of the leg and 
the Superficial Muscles, loose connective tissue, favourable to the spread of 
Cellulitis is found. 

In order to allow the vessels and nerves, leaving the Popliteal Space, to 
reach the deep aspect of the superficial muscles an aponeurotic opening is formed 
by the Soleus i. e. an arch is thrown across from its Tibial to its Fibular Origin 
under which the above mentioned structures pass. 

At the lower border of the Popliteus Muscle, the Popliteal Artery divides 
into Anterior and Posterior Tibial Arteries (occasionally this di\'ision takes place 
at a higher level). The Anterior Tibial Artery (the smaller branch), passes directly 
over the upper border of the Interosseous Membrane to the Anterior Aspect of 
the Leg ; the Posterior Tibial Artery passes under the arch of the Soleus, approaches 
the inner side of the limb and lies in its outer third under the skin between the 
Tendons on the Long Flexor of the Big-Toe and the Long Hexor of the Toes; 
together with these tendons it passes behind the Internal Malleolus into tlie sole 
of the foot. The chief branch from this vessel is the Peroneal Arterj- which runs 
outwards through the arch of the Soleus. under cover of the Fibular origin and 
the muscular belly of the Long Flexor of the Big Toe, to near the ankle where 
it emerges and terminates by giving off a Perforating Branch to the Anterior 
Tibia! Artery and a large Communicating Branch (sometimes double) to the 
Posterior Tibial Artery or the outer side of the heel. 

The Posterior Tibial Nerve runs along the outer side of the Artery, and 
after giving off numerous branches, passes with it under the Internal Annular 
Ligament to the sole of the foot. 

Deeply situated on the Interosseus Membrane lies the Posterior Tibial 
Muscle. As the Tibia is subcutaneous throughout its whole length, the structure 
of the leg is convenient for extensive operations. The Fibula is readily exposed 
after removal of the Soleus Muscle, but care must be taken in the neighbourhood 
of its head to avoid injury to the External PopUteal Nerve 



Fig. 189. Synovial Sheaths of the Tendons behind the Internal 

Malleolus. 



The Tendo Achillis, Plantar Fascia, a large part of the Abductor Muscle of 
the Big Toe, the Short Flexor of the Toes and the Deep Fascia of the Leg have 
been removed. The Annular Ligament has been dissected out and the Tendon- 

sheaths distended with Gelatin. 

Strong Septa extend from the Internal Annular Ligament to the posterior 
surface of the Tibia, so that the Tendons run in Osteo-aponeurotic Canals, enclosed 
by synovial sheaths. The Sheath of the Posterior Tibial Tendon commences two 
inches above the tip of the Internal Malleolus and reaches as far as the insertion 
of this Tendon into the Scaphoid Bone, so as to extend a little further downwards 
on the bony aspect of the tendon. Immediately behind this sheath and rarely 
communicating with its upper end lies the Sheath of the Long Flexor Muscle of 
the Foot. This sheath extends to a higher level up the leg than the former 
and is inserted obliquely on the tendon, leaving its posterior border free as long 
as muscle fibres are inserted into it. 

The sheath ends at the level of the Astragalo-Scaphoid Joint. Still 
nearer the Os Calcis is the Sheath of the Long Flexor of the Big-Toe separated 
from the Long Flexor of the Toes by a space occupied by the Posterior Tibial 
Nerve and Vessels on their way to the sole of the foot This sheath commences 
one inch above the Tip of the Malleolus and may reach as far as the base of the 
First Metatarsal Bone. At the point where the Tendon of the Long Flexor of 
the Big-Toe crosses the Long Flexor of the Toes and has a band of communication 
with the latter, the Tendons still remain within their proper sheaths, but these 
sheaths communicate with each other; in many cases the Long Flexor of the Big- 
Toe is without synovial covering at the point of crossing. 

Like the tendon-sheaths in the hand, these sheaths are of importance in 
connection with the spreading of inflammatory processes from the foot to the leg 
and vice versa. Moreover, as they pass over the Capsule of the Ankle-joint 
disease may perforate these Sheaths and extend to the Ankle-joint or in the 
reverse direction. 

At the toes the Flexor Tendons, like those of the Hand, have sheaths 
with one important difference; at the toes they never communicate with the 
Central Svnovial Sheaths. 
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Fig. 189. Tendou Slieatbs behind the Interual Malleolus. 
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Fig. 190. Eegion of (right) Internal Malleolus from behind. 



Rebman Limiwd, London. 



Rebmao Compsny, Ne« York. 



Fig. 190. Region behind the Internal Malleolus. 

Right lA!g of a girl aged 75 years. The region around the Internal Malleolus 

is exposed in layers, j windows have been tnade in the Deep Fascia and Internal 

Annular Ligament. 

The I.ong Saphenous Vein runs in the Superficial Fascia as far as the 
Internal Malleolus accompanied by the Long Saphenous Nerve. The Fascia of 
the Leg is strengthened behind the Internal Malleolus by thick bands of fibres 
which radiate from the Malleolus towards the inner surface of the Os Calcis and 
Plantar Fascia — the Internal Annular Ligament, This Ligament forms a bridge 
under which the Flexor Tendons, Nerves and Vessels pass to the sole of the foot. 

Nearest to the Internal Malleolus under this fascia and in a strong Apo- 
neurotic Canal the Tendon of the Posterior Tibial Muscle passes, next to this the 
Tendon of the Long Flexor of the Toes. The Tendon of this muscle crosses the 
Posterior Tibial Muscle in the Leg from within outwards. 

Nextly. the Posterior Tibial Vessels lie between the Long Flexor of the 
Toes and the Long Flexor of the Big Toe so that, for ligature of this vessel, the 
mid-point between Internal Malleolus and Tendo Achillis serves as the landmark. 

Directly posterior to the Artery is the Posterior Tibial Nerve or its ter- 
minal branches. — Internal and External Plantar Nerves. — The space posterior 
to this and extending as far back as the Tendo Achillis is occupied by fat; in 
this is found the Tendon of the Plantaris which is inserted into the posterior part 
of the Os Calcis, along side of the Tendo Achillis. 

By pushing the Vessels and Nerves forwards, the posterior segment of the 
Ankle-joint can be reached. The Long Flexor of the Big Toe passes over the 
middle of the joint. Between this and the other tendons, posterior to the Inner 
Malleolus on the one side and the Peroneal Tendons behind the outer Malleolus 
on the other side, the Capsule of the Joint may bulge in cases of effusion into the 
Joint, because it is not strengthened at these points. For operations, such as Ex- 
tirpation of the Capsule in Tuberculosis, tlie joint is accessible from behind. The 
arrangement is analogous with that on the Anterior Aspect of the joint near the 
Extensor Tendons (cf. Fiy. 193), there is, however, the difference that, owing to 
its deeper position, the swelling of the joint is only noticed posteriorly when 
extensive. It becomes visible when the hollow next to the Tendo Achillis is 
filled out. 
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P^g- I93' Region of the Ankle and Dorsum of Foot. Left. 



Preparation from a girl aged 1$ years. The Fascia of the Leg and Dorsum 
of the Foot has been retnoved, but the Superficial Veins and the Anterior An- 
nular Ligament have been preserved. 

The open network of superficial fascia which occurs in this situation, con- 
tains httle fat, but is rich in a \'enous Plexus which terminates on the inner side 
in the Long Saphenous Vein, and on the outer side in the Short Saphenous Vein. 
The Fascia extending from the leg to the foot is considerably strengthened above 
and over the ankle by the Superior and Anterior Annular Ligaments. The latter 
is formed by a series of fibres which run from the Interna] Malleolus outwards 
and downwards to the outer border of the foot, these fibres are crossed by another 
series of fibres which run from the inner border of the External Malleolus. These 
fibres are no independent structures but thickenings of the Fascia ; they can only 
be displayed artificially (cf. Fig. 193). 

The Extensor Muscles present the same relations as in the Leg. On the 
inner side, the Anterior Tibial Muscle is inserted into the Scaphoid and base of 
the first Metatarsal Bone, externally to this die Long Extensor of the Big Toe 
runs to the terminal phalanx of tlie Big Toe, next the Long Extensor of the Toes 
to the 4 outer Toes, and lastly the Peroneus Tertius (Third Peroneal) Muscle to 
the Tubercle of the 5th Metatarsal Bone. Arising from the first part of the upper 
and outer surface of the Os Calcis. deep to the Tendon of the Long Extensor of 
the Toes, lies the Short Extensor of the Toes, with its obliquely directed tendons . 
which blend with the Long Extensor Tendons to form the dorsal aponeurosis of 
the toes. Between the Metatarsal Bones appear the Dorsal Interosseous Muscles, 

At the mid-point between the z Malleoli and between the tendons of the Long 
Extensors of the Toes and Big Toe is situated the Anterior Tibial Artery; in its 
continuation below the .interior Annular Ligament it is called the Dorsal Artery 
of the Foot which runs over the middle Cuneiform Bone onwards into the 1st 
interosseous space, where it anastomoses with the External Plantar Artery. 

The Anterior Tibial Artery gives off to each Malleolus — a Malleolar 
Branch — , the Dorsal Artery of the Foot, to both inner and outer sides of the 
Foot a Tarsal Artery. 

The Anterior Tibial Nerve generally on the inner side of the Dorsal Artery 
of the Foot, supphes the Short Extensor Muscle of the Toes and gives a Cutaneous 
Nerve to the contiguous sides of the Big Toe and the 2nd Toe. 

On either side of the Extensor Tendons and between the tendinous bundle 
and each Malleolus is a space of considerable importance, because at these points 
the Capsule of the Joint is only covered by Skin and Superficial Fascia without 
any accessory strengthening fibres. 

At no other place is the joint so exposed or so readily accessible. Moreover 
by a bulging of these spaces an effusion into the joint will be first observed. 



Pig. 194. Onter Side of (Left) Foot. 



Preparation from a girl aged ly years. The Fascia over the Dorsum of the 
Foot has been removed with preservation of the Annular Ligament^ Superficial 
Veins and Nerves, Fascial Bands which bind down tlie Peroneal Muscles are 
shewn (Retinacula Peroneoriimj. Synovial Sheaths of Peroneal if uscles pin k. 

The Superficial Fascia behind the External Malleolus contains the Short 
Saphenous \'ein and Xer\'e. Over the External Malleolus, (in V2 ^^ V$ cases), there 
is a small Subcutaneous Bursa. The Peroneal Tendons are held within their grooves 
behind the External Malle<jlus by strong bands similar to those on the inner 
side which are derived fn»m the Anterior Annular Ligament. Without these 
ligaments a displacement of these tendons over the Malleoli would be of frequent 
occurrence. These bands, the Superior and Inferior Peroneal Bands are thickenings 
of the fascia. The Superior Band runs from the outer side of the Malleolus to 
the lower part of the outer surface of the ( >s Calcis and has under it the tendon 
of the Long Peroneal and deep to this the tendon of the Short Peroneal Muscle. 

The Inferior Peroneal Band, more distally situated, runs from the Tip of 
the Malleolus to the outer surface of the Os Calcis : a Septum separates these two 
muscles, of which the Short Peroneal lies anteriorly. 

Both the Peroneal Tendons are enclosed in a common sheath while in the 
groove directly behind the External Malleolus, but above and below this point, 
the sheath is bifurcated: the upper bifurcation lies under cover of the Suj)erior 
Peroneal Band and the lower bifurcation comes into relation with the posterior 
border of the Inferior Peroneal Band. The upper end of the sheath enclosing the 
I^ng Peroneal Muscle, extends r* , inches above the tip of the Malleolus; the 
sheath for the Short Peroneal to a less height. The lower end of the sheath of 
the Short Peroneal Muscle extends to Ch< >par i 's Joint but the sheath of the Long 
Peroneal passes beyond as far as the groove on the Cuboid Bone, here it receives 
a new sheath which comes almost into contact with the first sheath; a communi- 
cation between them never occurs. Nevertheless, the intervening septum is so 
thin that it is easily perforated by pus. 

By this route an Abscess of the sole of the foot may easily spread up 
into the leg. Again; the relation of the Peroneal Sheaths. to Chopart's Joint allows, 
for example, tuberculosis of this joint to extend up the leg after perforating the 
tendon sheaths. 

At the Ankle such easy means for extension are not found, although the 
Tendons are closely applied to the joint behind the External Malleolus. The 
reason of this is explained by the definite separation which the strong Calcaneo- 
Scaphoid Ligament secures. 




Fig. 194. Outer side of the (left) Foot. 
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Fig. 195. Dorsum of (left) Foot shewing Muscles and Tendon-Sheaths. 
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^S- 195* Dorsum of (Left) Foot with Muscles and Tendon-sbeathB. 



The Fascia of the Dorsum of the Foot has been removed except the Superior 
and Anterior Annular Ligaments. The Tendon-s/teaths have been opened except 
the cul'de-sac at their extremities, the length of which is'indicated by an arrow. 

The Superior and Anterior Annular Ligaments keep the Extensor-Tendons 
in position during movements at the ankle; this arrangement is perfected by a 
separate compartment for each tendon with its own special sheath in order to 
avoid any friction. 

The Sheath of the Anterior Tibial Muscle commences ;'/» inches above 
the Intermalleolar-Line (between the tips of the Malleoli) and ends usually al 
Chopart's Joint The Sheath of the Long Extensor of the Big Toe begins 
% inch above the Intermalleolar-Line and extends down to LrsFRANC's Joint 
A second and even a third Synovial Sheath may be present (Fig. 195) in connection 
with this tendon, 

The Long Extensor of the Toes and the Third Peroneal Muscle occupy 
a common sheath which commences lower down than the sheath of the Anterior 
Tibial and extends to the middle of the Externa! Cuneiform Bone. 

A sling-like ligament which arises in the Sinus Tarsi assists in keeping 
these tendons in place under the Annular Ligament Sometimes an extensive 
Bursa is found between this Ligament and the Neck of the Astragalus. 

Many other Synovial Sacs may be present: those between the heads of 
the Metatarsal Bones (Intermetatarso-phalangeal Bursa) are quite frequent Whenever 
tendons pass over bony prominences, small synovial sacs are placed to act like 
cushions; even where the Lumbrical Muscle winds around the shaft of the first 
phalanx these are found. Again Subcutaneous Bursae occur whenever there is 
pressiu'e of skin against bone especially under "Corns". The Bursae over the 
Malleoli are fairly constant as well as those on the lateral aspect of the Heads 
of the ist and 5th Metatarsal Bones, and those over the Heads of the ist Phalanges. 



Tig. 196. Donnm of (Left) Foot, with Tendon-sheaths. Arteries and 

Bones projected on to the Skin. 
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Fig. 196. Dorsum of Foot with Tendon-Sheaths, Arteries and Bones. 
(Projection on to the surface.) Left side. 
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Fig. 197. Frontal Section through the (right) Ankle-Joint 

!xea from behind. — Snt. Size. 
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Fig- 197' Frontal Section through the (Right) Ankle-joint. 



Frozen Section. As the section did not pass directly through the tip of the 
External Malleolus some tissue was removed in order to expose this prominence. 

The Tibia and Fibula by means of their Malleoli form a socket which 
grips the Astragalus. The External Malleolus extends to a lower level than the 
Internal ; the joint cavit^' extends upwards between the lower ends of these bones 
forming a recess called the Inferior Tibio-Fibular Articulation. To the Tibia and 
Astragalus the Capsule is attached along the border of the articular cartilages 
(on the anterior surface only does the Capsule extend to the neck of the 
Astragalus). By this arrangement a considerable portion of the Neck of the 
Astragalus may enter the Joint cavity in extreme dorsi-flexion of the foot Cor- 
responding to the free movements in Dorsal and Plantar Flexion, the capsule is 
loose in front and behind, so as to form folds (vide Fig. 199) but on either side 
strong tense ligaments attach the Malleoli to the Astragalus and Os Calcis: the 
Deltoid Ligament extending from the Internal Malleolus to the Astragalus and 
Sustentaculum Tali, the Anterior and Posterior Astragalo-Fibular Ligaments and 
the Calcaneo- Fibular Ligaments extending from the External Malleolus to the 
Astragalus and Os Calcis respectively. 

The ankle-joint is therefore not easily accessible from the side; behind, it 
hes at a considerable depth under the Tendo Achillis, but can be reached (cf. 
Fig, I go). Its anterior aspect, on either side of the Extensor Tendons, is the most 
accessible (cf. Fig, 193). 

This figure also shews the position of the Peroneal Muscles enveloped in 
their sheaths below the Outer Malleolus and tlie position of the Flexors on the 
inner side. The Posterior Tibial Arter>' and Nerve have already divided into 
Internal and External Plantar Branches which are now lying in a well -protected 
position between muscles. Between the Astragalus and the Os Calcis, the Posterior 
Calcaneo- Astragaloid Articulation can be seen; this lies at a slightly higher level 
I than the tip of the External Malleolus. 

The Anterior Calcaneo - Astragaloid Joint which is separated from the 
Posterior by the Interosseus IJgament (v. Fig, 199) is not an independent joint 
but is a part of the Astragalo-Scaphoid Articulation, whereas the Posterior Calcaneo- 
Astragaloid Articulation is quite independent and liable to independent affections. 
If swollen it bulges forwards and outwards to point anteriorly at the Tip of the 
, External Malleolus. 

The movements of Abduction and Adduction are limited at this joint. 

The inner border of the foot is arched and does not toudi the ground. 



Pig. 198. Transverse (Frontal) Section through the Anterior Part 

of the Tarsns. 



Frozen Section. 

The Foot is arched both Antero-posteriorly and Transversely. The Trans- 
verse Arch, shewn in the figure, begins posteriorly where the Os Calcis with its 
Sustentaculum Tali forms a semicircle (v. I^'ig. 197). 

A little further forward the Scaphoid and Cuboid Bones form an arch, 
whereas in front of these the arch becomes more definite as the Cuneiform Bones 
with their broad Dorsal and narrow Plantar Surfaces closely resemble the stones 
of an arch. 

The Longitudinal Arch is still more ])ronounced in the Metacarpal Bones. 
ITie Plantar Vessels and Nerves run forward under cover of this arch which 
serves to protect them froin pressure (due to the weight of the body). 



Pig. 199. Longitudinal (Sagittal) Section through the Poot. 

Frozen Section carried tJirougli the middle of the Tibia and tlie outer part 

of the 2nd Toe, 

This figure shows the Longitudinal Arch which is most marked on the 
inner side. The inner tubercle of the Os Calcis and the head of the ist Metatarsal 
Bone form the Pillars of this .\rch. (.)n the outer side of the Foot the arch is 
less curved; here its Anterior Pillar is formed by the base of the 5th Metatarsal 
Bone. The Astragalus forms the Keystone of this Arch. Strong ligaments bind 
together the bones on their Plantar Aspect and firmly brace up the arch; the 
Plantar Fascia stretched across from the Inner Tubercle of the Os Calcis to the 
Heads of the Metatarsal Bones acts like a bowstring. 

Mention must also be made of the assistance rendered by the Tendon of 
the Posterior Tibial and other Muscles in keeping up the Arch. 

This figure further shews: a Bursa (always present) between the Os Calcis 
and Tendo Achillis. (A Bursa between the Tendo Achillis and the Superficial 
Fascia is rarely met with.) 

The cavity of the ankle-joint extends backwards nearly as far as the 
Posterior Calcaneo-Astragaloid Articulation. In front it is ^5*^ inch distant from 
the Astragalo-Scaphoid Joint. This explains why inexperienced persons, when per- 
forming Chopart's disarticulation, easily open the ankle-joint instead of the 
Astragalo-Scaphoid Articulation. 

The figure shews also that the Posterior Calcaneo-Astragaloid Articulation 
is a complete joint, whereas the anterior is merely a part of the Astragalo-Scaphoid 
Articulation. 
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Fig. 198. Frontal Section through the Anterior Part of the Tarsus. 

Seen from in front. — Nal. .Si/e. 
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Fig. 200. Horizontal Section through the (right) Foot, near the sole. 
Vs Nat. Size. 
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Pig. 200. Horizontal Section through the (Right) Foot near the Sole. 



Frozeft Section. The distal half of the ^th Metatarsal Bone has been freed by 

dissection. 

The result of the arching of the foot is that the body-weight is received 
only by a few points of the skeleton of the foot, namely: — behind; the Inner 
Tubercle of the Os Calcis ; in front on the outer side : the Head, also the base of 
the 5th Metatarsal Bone; on the inner side: the Head of the ist Metatarsal Bone 
though many consider that owing to the mobility of this bone the head of the 
2nd Metatarsal Bone should be looked upon as the supporting point. According 
to H. VON Meyer the 3rd Metatarsal Bone should be viewed as the point of 
support as the other bones only serve for the purpose of preventing the fcx)t from 
capsizing to either side. However this may be, foot-prints teach us that only the 
heel, outer margin of foot, balls of toes and toes themselves, touch the ground 
normally; when the inner margin meets the ground we have to deal with Fiat-Foot. 

The section shews definitely the share taken by the different bones in 
this arrcmgement. The Metatarsal Bones lie at different levels; the heads of the 
inner three have been divided by the section which passes throughout the length 
of the 4th and only through the base of the 5th Metatarsal (of which its distal 
half has been freed by dissection). 

In the figure is seen the Bursa on the outer aspect of the Little Toe 
opposite the Metatarso-phalangeal Articulation; this the most prominent point on 
the outer margin of the foot is frequently the seat of a corn produced by pressure 
from the boot. 

Inflammation readily reaches this Bursa whence it spreads to the joint which 
is often in communication with the Bursa. 



Fig. aoi. TariAl and Metatarsal Articulations. Right Side. 

I hi /^>i/«i#tf//«>^< is i7 «i fn*:rn fih^t in txtrtnitf^hititar fiexion : the minimuttt 
*»/ tixMu #<« % , AAM* \ /t» f:tK*fxUii^/iiy txf>ost titt' fi^ints hiis l>t\N reffioied with a chisel, 

I Ur Liisal IV»nos aiiuvilaio vviih t\ich »^:hor. with die Bones of the Leg" 
y\\\\\ \\\\\\ llu* MoLii.iix.1! lvM\i's, ivMi!\i:>^ a> a ri;*o ^ s^^^ivir.-.te •o:r.:-CJL\":des of which 

*' ft a 

vM\s* .u\^ \ri\ Niv.tpU* who: I' v^:^!v :\Vv^ ar:i». i^'.^r >v.r:-ux^ :.ikt^ rxirt ir. the ioint'. 

\xi\iu N\ x\*',»vv,iv.v ., .* ' I' .!^« '..,::or v .;.>-. vi x-..>^ >vr-j,vi> rircclv irirr. :ne 

\ ' , \ « » - . » . 



.W '\* V ^ \ .. ', -x ,\ 






h \ 



t . "i X ■. - - 'v V 

\ V .\'»V - s^.. *X 

> • • X •.. . VV\ 



■ . L 









1 ?i ^> 



il« .-*w-i:t»_- 



. V. . . ^s, 






■-.T- 



•-.V 



^ I >«.•■, .X." 






^ ",' 



••4*»- 



X V * "- \ 



-l**t:*^' , " J>i 



iiiv: K >. 



*^ 



Vt'. . 



X * -- 



k. . 






H . 



«• ■ • • ■ 



■* 



V 1>. L^. •. 




Fig. 201. Tarsal and Hetatanal Joints exposed from above on the rig^ht side. 
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Fig. 202 and Fig^. 203. Areae of Distribution of the Gutaneoue Nerves of the 
lower Extremity. Bight side. 
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PigB. ao2 and 203. Areae of distribntion of the Cutaneous Nerves 
of the Lower Eirtremity. Right Side. 



I Outlwes partly after F.icr's Atlas, Areae of Nerves are partly diagrammaiic. 
W Colours are chosen in the order of segmentation: those for the Lumbar Plexus are 
|wi accord with the colours used, in the two following figures, for the segments 
of the cord. 



The Cutaneous Xerves of the Lower Extremity require thorough re-investi- 
f gation, far more than those of the Upper Limb. The upper quarter of the thigh 
I is supplied by the following CuCaneo-sensory Nerves: — Outer third, Ilio-hypogastric 
I {red); Middle, Crural Branch of Gen i to- Crural ; Inner third, Genital Branch of 
ajito-Crural. These 2 areae, supplied by the same nerve, are yellow; only a 
area near the Scrotum (visible on separation of the thighs) is supplied by 
'Hie Perineal Branch of the Small Sciatic. The remainder of the Anterior Surface 
is supplied in its outer third, by the External Cutaneous, internal to this, by the 
Middle and Internal Cutaneous; at its innermost part, by the Obturator Nerve. 

The two Lateral Nerves extend on to the posterior aspect which is chiefly 
supplied by the Small Sciatic Nerve. 

The Gracilis is not often perforated by the Cutaneous Branch of the 
Obturator; this Nerve usually winds round the border of the Adductor Longus 
Muscle and thus comes to the surface at the Anterior Border of the Gracilis. It 
nearly always anastomoses with the Internal Cutaneous Nerve and comes to lie , 
near the Long Saphenous Nerve after piercing the fascia, so that this Nerve isl 
composed of fibres from the Internal Cutaneous as well as from the Obturator Nerve; 

The inner surface of the Leg is entirely supplied by the Terminal Sensory 
Branches of the Anterior Crural Nerve, namely, the Long Saphenous Nerve which 
reaches down as far as the inner border of the foot, and so becomes the longest 
nerve in the body. All other parts of the Foot and Leg are supplied by the 
Great Sciatic Nerve and its branches. 

In the Leg, the Internal and External Popliteal Nerves apportion the skin 
between each other, the former taking the middle of the calf, the latter the outer side. 
In the Foot, the Dorsum belongs to the External PopUteal, the Sole to the 
Internal Popliteal. 

At the Heel, the Internal and External Calcanean Branches should be 
mentioned. The area of the Internal Plantar corresponds to the distribution of the 
Median, that of the External Plantar to the LTlnar in the hand. 

The supply of the Dorsum of the Foot exhibits no similarity to that of the 
Hand. Besides the Superficial Nerves a Deep Branch from the Anterior Tibial 
Nerve has to be considered in its supply to the contiguous margins of the Big 
and 2nd Toes. 



Pig. 204. Innervation of the Skin and Muscles of the Lower Limb 
according to their Segmental Orig^ from the Cord : Anterior Aspect. 



Outlines modified after FaU's Atlas ; Nen^e-siipply after WiCHMANN with modifications suggestea 
by Ziehen. In the text Arabic figures indicate the Lumbar, Roman the Sacral Segments, 
As each plexus has only 5 segments the fundamental colours of the Spectrum Red, Orange, 
Yellow, Blue and Green are employed. Black lines represent the boundary betiveen trunk 
and limb and the so-called Axial Line ivhich, invhible in the thigh, appears at the outer side 
of the leg running oblit/uely doivnwards to the Internal Malleolus and encircling the latter. 

The Segmental Distribution uf the Nerves in the Lower Extremity is more com- 
plicated than in the Upper Limb. In man the distribution of both Motor and Sensory 
Nerves has not been properly determined. This figure is intended to contrast the Cutaneous 
Supply with the Muscular. 

Naturally the Nerves are to be divided into Dorsal or Extensor Nerves, and 
Ventral or Flexor Nerves, the former being the Anterior Crural and External Popliteal, 
the latter the Obturator and Internal PopHtcal. Apart from these, special branches for 
the Muscles of the Pelvic Girdle will (as well as the Flexor Nerves) be considered in the 
next figure. In this figure only the Extensor Nerves will be described. 

The Anterior Crural Nerve ( corresponds more to the Musculo-Cutaneous than to 
the Radial; this divides into a branch to the Iliacus (cf. Fig. 105), the Anterior Division 
(mixed) which supplies the Sartorius and Pectineus, and the Posterior Division (also mixed) 
which supplies the Quadriceps Extensor Group of Muscles. 

These muscles correspond to the following spinal segments, Pectineus 2 and 3 ; 
Sartorius 2 and 3 ; Rec tus Femr^ris 2, 3 and 4 ; Vastus Internus 2 and 3 (and 4), Crureus 
(2) 3 and 4 ; Subcrureus 3 and 4 ; Vastus Externus 3 and 4. 

The Sensorv P<jrtion of the Nerve is furmed bv the Middle and Internal Cutaneous 
(Anterior Divisions) and its communication to the Obturator Nerve, by the Long Saphenous 
Nerve (Posterior Division). Of these, the former supply the thigh chiefly from 2 and 3, 
the latter supplies the Leg and is formed from 3 and particularly 4. 

The External Cutaneous Nerve (a modified lateral branch of the Lumbar Nerves) 
contains i, 2 and 3; its Posterior Branch may be a trochanteric branch; occasionally its 
Anterior Branch contains the Crural Branch of the Genito-Crural (the internal twigs of 
which also contain ventral elements). This nerve is not constant, neither is there any 
constant relation between the fibres which it receives from 2, 3 and 4. 

The following remarks are made in connection with the incompletely studied 
External Popliteal Nerve : — Motor part : Short Head of Biceps 5. 1. (II). Long Peroneal 
Muscle (4) 5. I. Short Peroneal Muscle 5. I. Long Extensor of the Toes 4. 5. I. Long 
Extensor of the Big Toe (4) 5. I. Anterior Tibial 4. 5. (I) Short Extensor of the Toes 
4. 5. I ; The slip from the muscle to the Big Toe 4. 5. I. 

Sensory part : On the outer side of the leg from above and in front, downwards 
and backward, 5. I and II. 

At the foot (Musculo-Cutaneous and Anterior Tibial Nerve) 5. I and II. The 
whole of the Dorsum of the Foot contains: on the inner side, according to Paterson, 
3 and 4 ; on the Dorsum proper 4. 5. I ; on the outer side, I and II. 




Tig. 204. Nerve-Supply of the Skin and Muscles of the Lower Limb 
according' to their Segmental (Spinal) Origin. Anterior Aspect 




Fig. 205. Kerve-Supplj of the Skin and Mosdes of the Lower Limb 
according to tbeir Seginental (Spinal) Orig;in. Posterior Aspect 
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Fig. 205. Innervation of the Skin and Muscles of the Lower Limb 
according to their Segmental Origin from the Cord : Posterior Aspect. 



The preliminary remarks made iji connection ivith fli^. 204 apply to this figure. Tlie boundary 
line (difficult to define) betiveett the Trunk and the Limb has not been especially indicated but 
the continuation of the Axial Line is sheivn in this figure. This line runs upwards on the 
back of the thigh to the invest of the Ilium and behnc, after encirclin<^ the Inner Malleolus, it 
runs on the posterior aspect of the leg to reach the inner side of the thigh. On the back of the 
limb the distribution is still more complicated than on the anterior aspect, because the dorsal 
nen*es of the Plexus enter in, and the nerres of the muscles <d the Gluteal Region hare to be 

divided into a Dorsal and a Ventral (rroup. 

Obturator Internus Muscle, Geinclli and Quadratus Femoris Muscles belong to 
the Flexor Group: to the Extensor Gri'jup belong, in front tlie Psoas Group, behind the 
Gluteal Muscles, Tensor of the F^ascia of the Thi<rh and the Pyriformis. 

The following is the segmental relation: 

Obturator Internus 5. I. II. (Ill), (jemellus Suj)erior 5. I. 11. (Ill), QuadratiLS 4. 
5. I. Gemellus Inferior 4. 5. I. (so that the first two and the last two go together). 

Psoas and P.soas Minor i. 2. }^. (4), Iliacus 2. ^. 4. belong to the Extensor Group. 

Gluteus Maximus is supplied by 4. 5. I. II. Medius and Minimus by 4. 5. I. 
Tensor of the F^ascia of the Thigh 4. 5. I. Iliac Portion of the Quadratus Lumborum 
I. 2. 3. (4). 

The Motor part of the Interifkl Popliteal su|>plies the Mu.scles of the Thigh, Leg 
and Foot: Long Head of Biceps 4. 5. I (or according to B<")I.k I and II); Semitendinosus 
and Semimembranosus 4. S- I: Adductor Magnus (hamstring ]>ortion) (3) 4. (and 5). To 
the Superficial Muscles of the Calf and the Popliteus 4. 3. I (II) are generally accepted: 
for the deep Flexors 5. I. (II). The terminal branches c«nuain 5. I. II, the Internal Plantar 
chiefly 5. I, the External mostly I and 11. 

The motor fibres of the Obturator Nerve (2. ,v \-) ^re divided as follows: — 
Obturator Externus ,^ and 4. Adductor Magnus (2) ^^ and 4. Adductor Brevis 2. 3. 4. 
Adductor Longus 2 and .v Pc<'tincus (excepti(»nally) 2. 3. Gracilis 2. 3. (and 4). 

Sensory j)art: — the Small Sciati( Nerve is com|)osed of I. II and III: Internal 
Popliteal Nerve I and II and its continuation also I and II, on the .sole of the foot the 
Intenial Plantar 5 J»»^^l ^ the K\t(*rnal I antl II. The ( utancous Fibres of the Obturator 
Nerve are like the motor fibres derived from 2. .^ and 4. 

Over the Sacrum the Dorsal Branches of the Sa<ial Nerves and the Coccygeal 
Nerve must be mentioned. They .ire chiefly derived fnini II and III (yellow). As 
other ner\'es take |)art in the su|)ply of this area, the other colours Green, Blue and 
Red for the Coccygeal Nerve should have been |)ut in. 

The red ( olour (indicative of the ist segment of a new plexus) has been omittc<l 
to avoid complexity in the figure. 

On the outer side of the Hip it is necessary to remember the Ilio-hyiiogastric 
superficial to the Fascia covering the Gluteus Medius Muscle (Schwalbe). 
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